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stack, or rock dryer at the Ona site.  This Environmental Impact Statement evaluates the 
environmental effects of three alternatives, including IMC’s Proposed Action (Compromise Area 
Alternative), No USACE Wetland Impacts Alternative, and the No Action Alternative.   
 
For more information, contact Charles A. Schnepel, 813-840-2908, ext. 231, Team Leader, 
West Permits Branch, Regulatory Division, P. O. Box 19247, Tampa, FL  33686-9247 

 
  



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
ES-1 

October 2002  

EXECUTIVE SUMMARY 
PRELIMINARY DRAFT 

ENVIRONMENTAL IMPACT STATEMENT 
OF 

PROPOSED PHOSPHATE MINE 
ONA, HARDEE COUNTY, FLORIDA 

 
1. NEED OR OPPORTUNITY   

Phosphate is essential to every living thing because it is necessary for many of the biochemical 
molecules and processes that define life itself.  Phosphate is a natural, non-renewable resource 
that is obtained by mining phosphate-containing minerals.  Approximately 90 percent of the 
phosphate that is mined is used to produce phosphate fertilizers.     

The United States (US) produces the most phosphate in the world, while Morocco and China rank 
second and third, respectively.  Because of the economic attractiveness of the Florida phosphate 
deposits and the existence of transportation infrastructure and nearby fertilizer plants, Florida is 
presently providing approximately 75 percent of the nation’s supply of phosphate fertilizer and 
about 25 percent of the world’s supply (Florida Institute of Phosphate Research [FIPR], 2001).   

IMC Phosphates (IMC) is the world's leading producer of concentrated phosphates and accounts 
for 30 percent of the US capacity and nine percent of the world capacity.  IMC is currently mining 
phosphate from the Fort Green Mine and Fort Green Southern Reserves tract in central Florida.  
Mining reserves on these tracts will be depleted in approximately three years.   

The proposed Ona Mine site is adjacent to the Fort Green Mine and this proximity would allow 
IMC to initially continue to use the existing Fort Green Beneficiation Plant and mine infrastructure, 
thus extending the useful life of these facilities.  Mining the Ona site would also maintain or 
increase the number of jobs and the amount of taxes provided to the region (IMC, 2002).  The 
phosphate mining industry in Florida directly employs nearly 8,000 workers, and more than 40,000 
in secondary and tertiary supporting businesses (IMC, 2002).  It has been shown that improving 
agricultural performance can help reduce the conversion of forestland to agricultural uses 
(Columbia University's Center for International Earth Science Information Network [CIESIN], 2002; 
International Food Policy Research Institute [IFPRI], 2002). Since there is no substitute for 
phosphate, and because of the important role of phosphate-based fertilizers in sustaining high 
levels of agricultural production, phosphate mining and processing will continue to be a necessary 
and important industry.     
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Therefore, IMC has foreseen the need to mine the Ona site to continue to produce phosphate 
fertilizer and animal feed; to maintain or expand jobs within the region; to maintain or increase 
economic benefits to the region; and to continue to be a profitable company.   

For the purpose of this Environmental Impact Statement (EIS), the US Army Corps of Engineers 
(USACE) has determined that the overall purpose of the mining activities is to extract and process 
naturally occurring phosphate for various uses throughout the world. 

2. MAJOR FINDINGS AND CONCLUSIONS  

A. Beneficial Impacts 

Socioeconomic benefits that would result from the estimated 24-year mining duration at the 
proposed Ona Mine would be direct, indirect, and cumulative economic benefits.  These benefits 
would be derived in the form of employment, wages and payroll, and ad valorem revenue and 
taxes.  Benefits of the proposed action also include the continued availability of phosphate from a 
US source, thus maintaining the viability of the US market.    

As part of the Ona project, IMC would grant four conservation easements at the Ona site and one 
conservation easement on the adjoining Fort Green Southern Reserves site.  These conservation 
easements would cover about 20 percent of the property, including the floodplains of Horse and 
Brushy Creeks, and would be granted to the State of Florida and managed in perpetuity to ensure 
that large areas of natural habitat are not developed. 

Watercourses such as Oak and Hickory Creeks that have, in the past, been channalized would be 
reclaimed to eliminate the channelization and ditching.  The reclamation would result in several 
benefits including improved water quality from rerouting the streams through wetlands, reduced 
flow gradients to attenuate fluctuations in the wetland soil moisture, reductions in peak flow 
without reducing the total flow of water, and decreases in flood elevations. 

Net Ecological Benefits (NEBs) associated with proposed reclamation plans are included in the 
Ecosystem Management Agreement for this project and fall into two basic categories: 1) Items 
that have true Ecosystem Benefit; and, 2) Items that have Community Value or public interest and 
benefit.  The proposed NEBs have varying economic cost and value.  For more information 
please see the Ecosystem Management Agreement. 

B. Adverse Impacts  
1. Vegetation 

Temporary adverse impacts from site clearing in preparation for mining operations would result in 
the direct loss of approximately 8,000 acres of native habitat and 7,800 acres of pasture from the 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
ES-3 

October 2002  

Ona site. This loss is not considered permanent, as the total acreage of each vegetative 
community in most cases would be restored during post-mining reclamation.  Major changes 
would be the addition of several large lakes on the eastern side of the property, totaling 1,019.3 
acres. 

2. Wetlands   

There would be a temporary adverse impact with 2,764.7 acres (56.4 percent) of the 4,901.0 
acres of USACE jurisdictional wetland communities impacted.  The proposed action would leave 
2,136.4 acres (43.5 percent) undisturbed.  These impacts would be mitigated by the creation of 
3,898.5 acres of wetlands, including 31.7 acres of offsite mitigation at the FG-3 reclamation 
program area.   

3. Fish and Wildlife Resources 

There would be a temporary adverse impact to aquatic biota including loss of wetland habitat, 
alteration of stream flow and discharge, and potential for increased turbidity. Mobile species would 
relocate; benthic macro-invertebrates would be lost during mining, but would re-establish in 
reclaimed aquatic habitats through natural dispersal.     

4. Threatened and Endangered Species 

A temporary adverse impact would result from the Proposed Action Alternative. Mobile wildlife 
species, including threatened and endangered wildlife would relocate to undisturbed areas of the 
property during land clearing, while less-mobile listed species such as gopher tortoises and their 
commensals would be captured and relocated. No federally-listed plant species would be 
affected.  However, state-listed species of plants may be lost during land clearing.  Efforts to avoid 
impacts to threatened and endangered plant and animal species would include pre-clearing 
surveys, collection, and subsequent relocation to undisturbed or reclaimed habitats on- or off-site. 

5. Surface Water   
Quantity 

A minor temporary adverse impact would result from a slight reduction in rainfall runoff from mined 
areas being captured within the recirculation system. These reductions are partially offset by 
maintenance of base flow during mining and discharge of excess water to streams during periods 
of above-normal rainfall. Net effect to natural drainage systems would be minimal during low 
flows.  Attenuation of peak flows would result in discharge over an extended period when mine 
storage capacity is exceeded. After mining is complete, high-flow discharges would likely be 
slightly reduced from pre-mining conditions. The expected changes in stream flow during mining, 
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which are expected only ten percent of the time during higher flows, are anticipated to have no 
significant impact on public water supply facilities.  

Quality 

Phosphate mining has been conducted in the Peace River basin area by IMC for many decades. 
IMC's existing operations have been issued NPDES permits for the discharge of excess water 
and storm water.  All discharges must satisfy permit limits and not result in water quality standard 
violations. The quality of IMC's mine process water is good, once suspended solids are allowed to 
settle. 

The expected water quality discharged from the NPDES outfalls are not expected to adversely 
affect the water quality in Horse Creek and Brushy Creek.  A potential increase for dissolved 
oxygen and pH from NPDES discharges relative to the existing stream water concentrations 
would generally improve water quality conditions within the streams and would have the potential 
to reduce the number of naturally occurring water quality contraventions of Class III criteria.  
Potential increases in conductivity are not expected to approach limiting Class III standards.  
Additionally, potential increases in phosphorus concentrations are not cause for concern as the 
systems would be nitrogen limited and would not develop excessive plant growth beyond the 
amount of available nitrogen in the system.  Therefore, potential impacts to the water quality are 
expected to be minimal and the NPDES outfall concentrations are expected to be typical of 
natural systems in Florida.   

Temporary water quality impacts are of concern if a spill occurred at a stream crossing.  The spill 
of phosphate rock could result in increased suspended solids in the stream and water quality 
could be temporarily degraded. 

6. Groundwater 
Quantity 

The use of groundwater would have localized minor temporary adverse impacts on the Floridan 
aquifer, but by the Southwest Florida Water Management District (SWFWMD) approving IMC’s 
water use permit (WUP) in 1996, they determined that the off-site impacts, if any, would be minor 
and justifiable.  Groundwater withdrawals would be within the limits established by IMC’s existing 
WUP.  

Quality 

Extensive water quality analyses of IMC's and other mining companies' mine process water has 
demonstrated compliance with primary drinking water standards.  Based upon these data, FDEP 
has concluded that mine process water is not a threat to groundwater quality and has exempted 
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phosphate mines from the requirement to conduct groundwater quality monitoring.  Section 4.6.1 
includes a description of the water in the ditch and berm system, which encompasses all the 
mining areas.  Data provided in that section shows that water quality is generally good based on 
sampling in these systems at other mines. 

Prior to mining, IMC's policy is to sample and inventory neighboring wells located within 1,200 feet 
of a mining area.  Water quality of the well would be characterized at that time. This effort is 
voluntary and is done at no cost to the neighbor.  Results of the analyses are provided to the 
resident.  This pre-mining water quality is used for reference should any concerns arise during 
mining and reclamation.  Additionally, IMC would continue to monitor on-site water quality during 
the life of the mine.  Any changes in water quality would first be noticed in these on-site wells. 

No significant changes in the water quality of aquifers are expected as a result of groundwater 
withdrawals   at the Ona site.  In addition, significant impacts on groundwater quantity or quality 
are not expected to result from discharging excess water from the mine-recirculation system to 
surface water streams. Discharges would only be made during periods of excess rainfall, when 
the storage capacity of the mine recirculation system is exceeded. Groundwater pumping would 
be utilized during dry periods when storage capacity has reached a minimum threshold within the 
recirculation system.  Since IMC's mine process water meets FDEP primary groundwater 
standards, no adverse groundwater quality impacts are expected. 

7. Topography and Soils 

Onsite soils would have major changes from their existing conditions in that some areas would 
consist entirely of waste clay. Site topography in these areas would also vary, in that above 
ground settling areas would remain elevated after reclamation.  This would result in a minor 
adverse impact.   

8. Hazardous, Toxic and Radioactive Waste 

No adverse impacts would result because any generation of hazardous waste, which would be 
limited to spent fluids used to maintain mobile equipment and the plant infrastructure, and would 
be managed to prevent release to the environment.  No toxic wastes would be generated. 

The relationship between naturally occurring radiation and phosphate mining activities has been 
studied for many years.  In general, the results of the various studies show that, with the exception 
of construction on reclaimed lands, there is no increase in risk associated with radiation and 
phosphate mining.  This increased risk can be mitigated through the use of radon-resistant 
construction techniques.  A more detailed discussion of radiation and phosphate mining is 
presented in Section 4.17.1.1.   
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9. Socioeconomics  

Significant temporary land use changes would occur at the Ona site.  No adverse indirect, 
secondary, or cumulative impacts to land use are anticipated. 

There would be no adverse traffic or transportation impacts.  Existing trip generation levels would 
continue on State Route (SR) 37, SR 62, and old SR 37 for the commensurate time period with 
traffic eventually increasing on SR 64 and County Road (CR) 663 (the Fort Green-Ona Road) as 
employment shifts from Fort Green Mine to the Ona Mine. 

The Proposed Action Alternative would result in minor visual and lighting impacts. 

10. Air Quality 

The Proposed Action Alternative would result in temporary localized adverse impacts from fugitive 
dust and equipment emissions.  No off-site impacts are anticipated. 

11. Noise 

Minor temporary adverse impacts are anticipated from the operation of equipment at the mine. 

12. Historic Properties 

No adverse impacts are anticipated for historic properties, providing Phase II testing is conducted 
to determine the eligibility of site 8HR779.  If the site was determined eligible, and the State 
Historic Preservation Officer (SHPO) concurs, data recovery from this site must be conducted to 
mitigate any impacts, to complete the Section 106 process and to obtain release from the SHPO. 

13. Cumulative Impacts 

A cumulative impact assessment was conducted as part of this EIS.  Several analytical 
techniques were employed including, GIS analysis, land use/cover mapping, analysis of historical 
data, and a variety of qualitative analyses.  For most resources, the analysis used mapping for 
1975, 2000, and 2025 to assess the cumulative impacts of land use/cover changes within the 
Peace River basin over that timeframe.   

Biological Resources 

Several government agencies, including FDEP, FFWCC, and USFWS, have assessed the 
potential cumulative impacts associated with phosphate mining, and the proposed mine at Ona.  
The findings show that if existing or reasonably predictable new reclamation technology is 
employed, there are no cumulative adverse impacts when specific protective measures are 
employed.   
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General land use/cover trends in the study area include increases in urban and agricultural lands 
with a corresponding reduction in rangeland, upland forests, and wetlands.  Because upland 
habitats are not afforded the same level of state and federal protection as wetlands, they have 
been drastically reduced in acreage through conversion to agriculture, urbanization, and mining.  
In the short-term, the combined effect of this land conversion is significant.  However, unlike urban 
and agricultural land uses, upon completion of mining all of the mined lands are reclaimed, many 
of which are reclaimed as natural areas, thereby helping to offset the basinwide loss of habitat to 
urbanization.  Reclamation plans are designed to integrate the reclaimed lands into the 
surrounding natural habitats to create corridors.  This improves upon the pre-mining patchwork of 
natural areas fragmented by agricultural uses.  Therefore, the long-term impact of mining, through 
reclamation, can have a beneficial impact on natural ecosystems and provides improved habitat. 
Technological advancements will continue to improve the science of land reclamation, further 
minimizing the cumulative effect of mining on biological resources. 

Water Resources 

The cumulative water resources impacts from phosphate mining in the Peace River basin were 
evaluated by utilizing extensive water quantity and quality data collected over the past three 
decades. The water quantity assessment included an evaluation of water use and runoff. 
SWFWMD information indicated that the phosphate industry had reduced its water use by over 
190 mgd from 1975 to 1999, which represents a 74 percent decrease in use.  Water use for the 
phosphate industry is projected to remain low relative to historical use and relative to other users. 
Regional analyses of stream flow have indicated that the majority of the decrease in flow in the 
Peace River can be attributed to a regional reduction in rainfall.  In addition, a comparison 
between three tributaries to the Peace River did not indicate significant differences between runoff 
rates from extensively mined drainage basins and those with no mining.  

Surface water quality data was also evaluated for the Peace River basin and the three tributaries. 
The cumulative water quality evaluation did not indicate significant increasing trends in the 
streams highly influenced by mining for parameters showing overall increasing trends in 
downstream portions of the Peace River basin.  In other words, phosphate mining does not 
appear to have an adverse effect on water quality relative to turbidity, nitrate, nitrite, and 
chlorophyll-a. Therefore, the cumulative effects of continued mining and reclamation in the Peace 
River basin are not expected to significantly influence these parameters in the future.   

The cumulative impact assessment for groundwater focused on the FAS, since the withdrawal of 
water can cause regional water quality problems from upconing or saltwater intrusion. A 
comparison of wet and dry season potentiometric maps representing a change over two decades 
indicated a net improvement in potentiometric surfaces in the phosphate region, which is partially 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
ES-8 

October 2002  

attributed to the net reduction of pumping in the area. The water use requirements for the 
phosphate mining operations as they move south in the region are not expected to have any 
significant adverse effects on the region.  Similarly, a comparison of water quality contours over 
the past two to three decades for chloride, sulfate, and total dissolved solids did not indicate any 
significant increases in concentration associated with phosphate mining in the region.  Since 
water use for mining is not expected to increase significantly over the next two decades, future 
changes in groundwater quality from phosphate mining in the region are not expected to occur. 

Socioeconomics 

The cumulative impacts to socioeconomic resources of the region were evaluated by looking at 
economic growth of the area, including the positive impact on the Port of Tampa.  The 
assessment includes direct socioeconomic impacts as a result of actions taken by IMC associated 
with the proposed action, as well as indirect socioeconomic impacts that result from actions taken 
by parties other than IMC. 

The primary socioeconomic benefit that would result from the estimated 24-year mining duration 
at Ona Mine is direct and indirect economic benefits.  These benefits would be derived in the form 
of employment, wages and payroll, and ad valorem revenue and taxes. 

Land Use 

To assess the potential for phosphate mining to have a cumulative impact on changes in land use 
within the Peace River basin, a comparison was made of land use/cover within the basin in 1975, 
2000, and 2025   

For this analysis cover types were combined into Urban/Infrastructure (FLUCFCS 100 [less 160] 
and 800), Agricultural (FLUCFCS 200), Undeveloped (FLUCFCS 300, 400, 500, 600, and 700), 
and Extractive (FLUCFCS 160).  A comparison was made of the change in acres of these land 
use/cover classifications to determine the cumulative land use change associated with each of 
these uses. 

The analyses show that cumulative impacts on land use change within the Peace River basin is 
greater from the conversion of land to Agricultural or Urban/Infrastructure land use/cover than for 
Extractive uses, such as phosphate mining.  As mined lands are reclaimed as natural areas, 
acreage of Extractive land use in the basin is reduced.  Thus, the potential impact of the proposed 
action on cumulative land use trends in the study area is minimal due to reclamation. 

C. Mitigation   

An important part of a mining plan is the reclamation plan.  IMC proposes to reclaim 15,836 acres 
of mined or disturbed lands to replace natural ecosystem functions on a portion of the Ona site, as 
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well as to provide lands for agricultural and recreation/development uses.  Twenty-eight Florida 
Land Use, Cover, and Forms Classification System (FLUCFCS) categories would be created, 
including both upland and wetland communities.   

At a minimum, reclamation activities would fulfill the applicable obligations concerning post-
reclamation vegetation conditions imposed by Chapter 62C-16, Florida Administrative Code 
(F.A.C.) and Section 2.06.06 of the Hardee County Unified Land Development Code (LDC), and 
the USACE mitigation requirements. 

1. Vegetation 

IMC’s reclamation plans for the Ona site include 11,541.5 acres of upland communities, which 
would result in a total of 14,884.8 acres of uplands on the Ona site at the conclusion of 
reclamation.  This corresponds to a ten percent loss in acreage of upland vegetative communities 
between the pre- and post-mining landscape.  The reduction in acreage of upland communities 
arises from the reclamation of improved and unimproved pastures to other land uses, and does 
not reflect a loss of upland forest acreage. 

Currently, open water areas at the site are limited to cow ponds and ditches.  IMC proposes to 
reclaim 1,034.5 acres of mined lands as open water, predominantly in the form of lakes.  The total 
post-reclamation area of open water is projected to be 1,065.1 acres.   

Based upon previous reclamation results, reclaimed and revegetated agricultural lands reach 
maximum productivity within one year, and herbaceous rangelands and wetlands reach maturity 
in approximately three years.  Forested upland and wetland communities would require 40 years 
to reach maturity, although much of their ecological functional capacity is realized in about 15 
years.  The existing patchwork quilt of upland and wetland vegetation would be replaced with 
three large vegetative community types positioned and targeted towards three post-reclamation 
land uses: agricultural, recreation/development, and natural systems.   

The natural systems would be reclaimed to form a contiguous mosaic of upland and wetland 
forests, rangeland, and herbaceous marshes that includes all of the north-south stream floodplain 
corridors as well as an east-west linkage to connect the stream corridors together.  The 
repositioning of natural vegetative communities from the patchy distribution that currently exists to 
a connected belt of natural communities habitat corridor would result in the best long-term 
opportunity for significant habitat improvement. 

2. Wetlands 

Wetland would be created during the reclamation process to mitigate impacts.  Wetland created to 
fulfill mitigation requirements are a subset of the wetlands that would be created as part of the 
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reclamation plan.  Due to discrepancies between the FDEP and USACE’s jurisdictional wetland 
determinations, there are small differences in the acreage of wetlands being created as part of the 
state reclamation plan versus the mitigation plan for USACE jurisdictional wetlands.  For example, 
USACE wetland mitigation would propose mitigation for 69.2 acres of disturbed bay swamp, 
whereas FDEP mitigation rules would propose replacement of 99.5 acres of disturbed wetlands 
during reclamation.  However, most FLUCFCS show no difference between reclamation and 
mitigation, and the number of acres of proposed mitigation is always met, and often exceeded. 

IMC’s plans for the Ona site include mitigation of 1,252.7 acres of forested wetlands, 1,611.8 
acres of herbaceous wetlands including 31.7 acres of offsite mitigation at the FG-3 reclamation 
program area, and 1,034.0 acres of open water including 1,019.3 acres of lakes.  This would 
result in a post-mining total of 2,847.5 acres of USACE jurisdictional wetlands and 1,019.3 acres 
of lakes on the Ona site, as well as 31.7 acres of shrub swamps at the FG-3 reclamation program 
area.      

The existing acreage of USACE jurisdictional areas by FLUCFCS code, acreage to be disturbed, 
and acreage to be mitigated is found in Chapter 4.0.  The locations and identification numbers of 
wetlands to be created are also shown in Chapter 4.0. 

3. Fish and Wildlife Resources 

The wildlife and habitat management plan is considered the conceptual framework for the 
maintenance of habitat during mining and following reclamation.  Based upon this framework, 
precise area-specific plans would be implemented in advance of clearing particular portions of the 
site for mining.  This approach is preferable due to the estimated 30-year mining and reclamation 
period and the 15,836 acres involved in the development of the Ona Mine, during which time the 
mining plans could change. 

The goals and objectives of the plan are to minimize the loss of wildlife and wildlife habitat during 
the mining phase, and to create suitable wildlife habitat through the land reclamation process. 
Listed species present on areas to be cleared would be relocated to other suitable habitat in 
accordance with approvals granted by the USFWS and/or the FFWCC.  In this context, the 
success of the management plan would be the maintenance of viable populations of wildlife in the 
Hardee County region.   

4. Threatened and Endangered Species 

Reclamation activities relative to the protection of threatened and endangered species only 
involve the restocking portion of pre-clearing surveys and capture process prior to the 
commencement of land clearing.  The actual reclamation activities (earth moving, planting, etc.) of 
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the mined land would not normally impact federal- or state-listed species.  The only exception is 
where listed species have occupied the active mine area (clay settling areas, etc.).   In general, 
listed flora and fauna species would be protected by: 

A. Relocation to reclaimed suitable habitat or other protected areas elsewhere on IMC 
property, but not necessarily on the Ona site; 

B. Planned or natural reintroduction into reclamation areas, depending upon specific species 
requirements; 

C. Allowing the species to migrate to adjacent habitat on their own, and/or; 

D. Protecting the habitat that is proposed not to be disturbed. 
 

Pre-clearing survey techniques, clearing or mining activity restrictions, and relocation details for 
selected species are listed in Section 4.4. 

5. Surface Water 

Prior to disturbing mining areas, IMC would design and construct a ditch and berm system 
capable of retaining all runoff from a 25-year, 24-hour storm event in accordance with FDEP and 
SWFWMD regulations. As new perimeter berms are constructed the following features are used 
for erosion control. 

A. Silt screens are installed at the base of the berm. These screens are inspected and 
maintained as required. 

B. Grass is planted on the exterior slope of the berm. 

C. The berm is sufficiently flat in slope to control excessive erosion. 

D. The roads on top of the berms are sloped toward the mine and away from the adjoining 
property or wetland. 

Similar systems would be designed and installed sequentially across the Ona site in advance of 
clearing portions of these tracts for mining.  The proposed system would prevent potential surface 
water quality impacts off-site. 

The two stream segments directly impacted by mining, Oak Creek south of SR 64 and the 
headwater tributary to Hickory Creek, would be reclaimed to eliminate the channelization and 
ditching that has occurred historically. On directly impacted stream segments within the portions 
of the drainage conveyance where a sinuous channel is expected to develop, stacks of logs, 
snags, brush, and other energy absorption techniques would be used to reduce flow velocity to 
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less than one foot per second.  These techniques should retard natural erosional development 
and result in the desired sinuous stream channel geometry.  Such methods would minimize 
impacts to water quality from erosion in streams.  The final reclamation step would be the 
rerouting of flow into the reclaimed wetlands from a temporary alternate flow way and the 
subsequent regrading and revegetation of the then former temporary alternate flow way. The 
rerouting, in areas of previous ditching, is expected to result in a net water quality benefit when 
compared to the existing conditions.  This benefit is increased water quality treatment capability 
because flow-through wetlands would replace ditched wetlands, thereby increasing retention time 
during low flow conditions. 

IMC's existing operations have been issued National Pollution Discharge Elimination System 
(NPDES) permits for the discharge of excess water and storm water. All discharges must satisfy 
permit limits and not cause violation of water quality standards. The quality of IMC's mine process 
water is good, once suspended solids are allowed to settle.  

All reclaimed land must meet water quality standards before it can be released from Florida 
Department of Environmental Protection (FDEP) mine reclamation requirements. The FIPR-
funded research and other water quality analyses illustrate that reclaimed land does not cause 
violations of water quality standards (IMC, 2002). 

6. Groundwater 

There is a potential for water elevations in the mine cuts to remain below historical water table 
elevations through contouring of earth in reclamation. For this reason, IMC is proposing to 
continue to operate recharge ditches at least until contouring is completed in reclamation.  The 
approximately 3,685 acres of the Ona site that are reclaimed from clay settling areas would have 
a surface soil with a reduced permeability compared to existing soils, whereas, the land reclaimed 
from overburden-capped sand tailings would have permeability similar to or higher than the pre-
mine condition at the site.  Almost immediately after mining, water elevations within the mine cut 
would begin to recover.   

Prior to mining, IMC's policy is to sample and inventory neighboring wells located within 1,200 feet 
of a mining area.  Water quality of the well would be characterized at that time.  This effort is 
voluntary and is done at no cost to the neighbor.  Results of the analyses are provided to the 
resident.  This pre-mining water quality is used for reference should any concerns arise during 
mining and reclamation.  Additionally, IMC would continue to monitor onsite water quality during 
the life of the mine.  Should changes in water quality occur, they would first be noticed in these on-
site wells.   
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7. Topography and Soils 

All of the land that is mined would be backfilled with sand or clay, or would be reclaimed by 
shaping the existing overburden spoils as part of the reclamation process.  All of the sand and 
clay backfill would originate from IMC mine property and the overburden spoil generated by 
mining the Ona site parcels would be beneficially used onsite as part of the reclamation process.  
The general topography and slopes that would be created would conform to the current FDEP 
and Hardee County standards that no slope be steeper than four feet horizontal (H) to one foot 
vertical (V).  The only areas that would have slopes that approach this steepness are those 
around the reclaimed clay settling area dams.  Generally, the site would be returned to the same 
relatively flat topography as currently exists. 

Best management practices (BMPs) to control erosion and sedimentation would be utilized during 
the site preparation, construction, mining, and reclamation activities.  

8. Hazardous, Toxic and Radioactive Waste 

If hazardous materials were encountered within the project area during construction, they would 
be disposed of in accordance with appropriate federal and state regulations. 

9. Socioeconomics  

Visual impacts would be similar to those presently experienced along SR 62, which is parallel to 
and north of SR 64.  Impacts would be mitigated by roadside ditch and berms systems, setbacks, 
and the duration of mining activity along highway frontage.  Visibility from the roads could be 
mitigated somewhat by landscaped berms along the right-of-ways. 

10. Air Quality 

The operation of heavy equipment would have minor, temporary negative impacts on air quality 
during the construction and operation of the mine for either of the action alternatives.  These 
impacts would be primarily in the form of increased exhaust emissions, which would be minimized 
by good vehicle maintenance.  Windblown soil and dust may also occur during the construction 
phase as a result of equipment movement over exposed soil areas.  Fugitive dust can be greatly 
minimized by appropriate dust control measures such as wetting the surfaces and by re-
vegetating disturbed areas as soon as practicable. 

11. Noise 

The operation of heavy equipment would have minor, temporary negative impacts on noise during 
the construction and operation of the mine for either of the action alternatives.  These impacts 
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would be minimized by the mufflers on the equipment, and by restricting the times when 
equipment use would be allowed. 

12. Historic Properties 

Phase II testing must be conducted to determine the eligibility of site 8HR779.  If the site was 
determined eligible, and the State Historic Preservation Officer (SHPO) concurs, data recovery 
from this site must be conducted to mitigate any impacts, to complete the Section 106 process 
and to obtain release from the SHPO. 

Coordination with the representatives of the Seminole and Miccosukee Tribes has been initiated. 

If any archaeological resources are encountered during construction, work in the immediate area 
would stop and the USACE and the SHPO would be notified so that compliance with Section 106 
of the National Historic Preservation Act would be accomplished. 

3. ALTERNATIVES  

A. Compromise Area Alternative (IMC’s Proposed Action) 

Under this alternative IMC proposes to construct and operate a surface mine for the recovery of 
phosphate rock from its 20,676-acre property in western Hardee County near the rural community 
of Ona, Florida.  As proposed, IMC would mine or disturb 15,527 acres of the Ona site, and 
recover approximately 103 million tons of phosphate rock.  An additional 309 acres would be 
disturbed, and approximately 4,839 acres, or about 23 percent of the entire Ona site, would not be 
disturbed.  Initially, only mining, clay settling, and reclamation would occur on the Ona site, with 
the mined phosphate matrix being sent to the existing IMC beneficiation plant at the Fort Green 
Mine located in Polk and Hardee Counties for beneficiation and shipment.  At a later date, which 
is yet to be determined, a new beneficiation plant would be constructed at the Ona site, and would 
include a washer, flotation plant, product inventory, shipping facility, and miscellaneous support 
facilities.  Once this plant is operational, the reserves remaining at the Ona Mine would be 
processed at the new Ona Mine beneficiation plant.  There would be no chemical plant, gypsum 
stack, or rock dryer at the Ona site. 

Over many decades, significant portions of the Ona Mine site have been converted from their 
natural state to agriculture, chiefly as improved pastureland.  The natural ecosystems on most of 
the agricultural lands have been altered for agricultural use.  IMC proposes to mine these areas 
and to reclaim them to a blend of agricultural use and natural habitat values.  However, within the 
Ona site there are also areas of less historic disturbance that are considered to be of ecological 
value.  Consequently, IMC proposes not to mine about 4,839 acres including ecologically valuable 
areas.  This no mine area is approximately 23 percent of the total acreage of the Ona site. 
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IMC intends to use the “opencast” surface mining method for development of the Ona Mine.  This 
method begins when large electrically powered excavators (draglines) first remove and set aside 
the overlying soil overburden and then excavate the phosphate ore matrix.  The matrix is then 
placed by the dragline into a shallow depression at the ground surface where it is disaggregated 
and mixed with water and converted into slurry form.  Then electric pumps are used to transport 
the matrix through pipelines to the beneficiation facility, where the phosphate rock is separated 
from the sand and clay in which the ore is found.   

The proposed operations would involve mining and processing methods that are commonly used 
in the extraction and processing of phosphate ore in the Central Florida Land-Pebble Phosphate 
District.  Major phases of the proposed operation would include: 

1. Clearing and preparing the site for operations;  

2. Constructing the clay settling areas, perimeter berm and recharge ditches, wells, water 
and wastewater control and re-circulation systems; 

3. Constructing onsite transportation systems, and other ancillary operations; 

4. Constructing the beneficiation plant (at a later date); 

5. Uncovering and extracting the phosphate ore-bearing matrix by electric-powered 
dragline; 

6. Transporting the matrix to the existing Fort Green or proposed Ona beneficiation plant 
by slurry pipeline; 

7. Physically separating the phosphate ore from the sand and clay (wastes); 

8. Disposing of the sand and clay wastes in the mine area;  

9. Shipping the phosphate ore from the facility by rail; and, 

10. Reclaiming or restoring the disturbed areas. 

Three distinct methods of reclamation would be used in creation of the post-reclamation 
landscape.  These are known as: 1) the sand fill with overburden cap method, 2) the shaped 
overburden (land and lake) method, and 3) the crustal development method for reclamation of 
clay settling areas. 

In addition to the three basic alternatives evaluated, within the Proposed Action Alternative 
various mining techniques were also considered for: 

1. Mining Area Selection 

2. Mining Methods 
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3. Matrix Transport 

4. Matrix Processing 

5. Plant Siting 

6. Process Water Sources 

7. Excess Water Discharge 

8. Sand and Clay Residuals Management 

9. Reclamation 

10. Product Transport 

B. IMC’s Original Area to be Mined Alternative 

IMC’s original mining plan was prepared based on avoiding large floodplains, and those habitat 
areas where there was little or no ore.  This plan proposed mining of approximately 17,593 acres 
of the Ona site to recover approximately 112 million tons of phosphate rock. This proposed area is 
presented on Figure 2.1-1.  The primary habitat areas avoided were the Horse Creek and Brushy 
Creek floodplains.  

The mining methods and proposed operations would be the same as those described in Section 
A. for the Proposed Action Alternative. 

C. Natural Systems Group Recommended Areas of Conservation 

From 1997 through 2000 intensive series of meetings, workshops, field tours, and work sessions 
were convened to implement the ecosystem management/team permitting process (see Section 
1.7).  Beginning in mid-1999, the natural systems sub-group of the AWG began focusing on which 
lands possess sufficient ecological attributes such that they are considered to not be disturbed by 
mining operations.  Such areas have been termed “areas of conservation interest” by the AWG 
and PWG.  There was not unanimous agreement among the AWG and PWG members as to 
which areas were of conservation interest.  To help the process move forward, the members were 
asked to identify, in an ideal world, all areas of ecological interest that they would want to save.  
This resulted in a “first cut” for the “areas of conservation interest.”  

Representatives of both the principal and commenting agencies utilized this “first cut’” as well as 
the results from the wildlife surveys, upland and wetland vegetative descriptions and analyses that 
are presented in Sections 3.2, 3.3 and 3.4, to support the review process.  As described in the 
CDA, some AWG members participated in site tours and discussions concerning the potential to 
reclaim mined land to specific habitat types.  These efforts led to the development of an AWG 
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delineation of areas of conservation interest in July 1999 as shown on Figure 2.1-2.  This 
alternative proposed mining approximately 12,969 acres of the Ona site and recovering 
approximately 85 million tons of phosphate rock. 

The mining methods and proposed operations would be the same as those described in Section 
A. for the Proposed Action Alternative. 

D. No USACE Jurisdictional Wetlands Impacts Alternative 

Under the No USACE Jurisdictional Wetlands Impacts Alternative, IMC would only conduct mining 
operations in the upland areas of the Ona site that are accessible from the existing Fort Green 
Mine without crossing any jurisdictional wetlands.  This alternative would result from the denial of 
the Section 404 Dredge and Fill Permit for IMC’s proposed Ona Mine and would reduce the area 
of mining by 93 percent.  A 200-foot buffer around the wetlands for ditch/berm systems and slope 
cut by mining, and a 500-foot buffer for dragline operations, would further limit the mineable area.  
Thus, mining would be limited to some small upland areas on the western side of Horse Creek, 
which is approximately 1,122 acres.  This 93 percent reduction in size would make the Ona Mine 
uneconomical as a stand-alone facility. 

E. No Action Alternative 

Under this alternative, a permit for the Proposed Action would not be issued and no mining 
would occur on the Ona site.  The existing environment on the site may or may not remain 
unchanged.  More intensive agricultural land uses are displacing agricultural land in the 
urbanizing areas of central Florida, such as near Tampa, Orlando, and Bradenton-Sarasota.  As 
these urban areas continue to grow and displace agricultural land, there may be more demand 
to use the Ona site for more intensive agricultural activities.  Additional development is presently 
underway in the vicinity of the Ona site in the form of utility infrastructure, including several 
power plants and a wastewater treatment plant.   

4. PREFERRED ALTERNATIVE(S)  

The USACE’s preferred alternative is undetermined at this time. 

5. ISSUES RAISED BY THE PUBLIC AND AGENCIES 

An intensive public and agency scoping process involving numerous meetings and field trips, 
contributed to the development of IMC’s Proposed Action.  Initially IMC proposed to mine 17,593 
acres of the entire 20,676 acres at the Ona site.  Between August 1999 and February 2000, 
agency workgroup (AWG) and public workgroup (PWG) members attended additional meetings 
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and site tours.  As described in Section 2.4.3, these groups identified “areas of conservation 
interest,” and suggested an alternative to mine only 12,969 acres, and preserve the rest of the 
site.   

To address the concern over preserving areas of conservation interest, over time IMC developed 
the Compromise Area Alternative, which would disturb approximately 15,836 acres of the Ona 
site.  IMC's proposed mining area is a compromise to mine part of the ore reserve while 
conserving much of the natural ecosystem.  This alternative would not disturb 1,448.7 acres of 
wetlands, or about 36 percent of all wetland areas on the site.  In addition, mining related activities 
would not disturb 30.7 acres of open water, 3,359.2 acres of uplands, and one acre of barren land 
or roadways, for a total of 4,839 acres or about 23 percent of the entire Ona site.  This total 
includes lands considered as "areas of conservation interest," as well as land within property line 
setbacks or natural and improved lands that are not economically mineable.  The “areas of 
conservation interest” include xeric forests, pine flatwoods, palmetto prairie, and wetlands. 

IMC proposes the Compromise Area Alternative as a balance between the need to minimize 
impacts to important natural habitat types, and the need to extract and beneficially utilize the 
geologic phosphate rock resource.  This is IMC’s preferred alternative. 

6. AREAS OF CONTROVERSY 

Two primary issues were raised through the AWG/PWG process, as well as in the comments 
received in response to the NOI.  These two areas of controversy are 1) the perceived need for a 
cumulative assessment of phosphate mining in central Florida, and 2) water balance and water 
quality, particularly relative to downstream water supply. 

The Central Florida Regional Planning Council (CFRPC) and other entities are currently 
conducting a regional assessment of cumulative impacts from phosphate mining in central Florida.  
The EIS team coordinated with the team conducting the CFRPC study and utilized data from that 
analysis as part of the cumulative impacts assessment for this EIS.  The cumulative impact 
assessment conducted as part of this EIS process focuses on geographic and temporal 
boundaries that are appropriate under the National Environmental Policy Act (NEPA), and 
evaluates the impact of the phosphate industry, as a whole, on the Peace River basin for the time 
points of 1975, 2000, and 2025.  Cumulative impacts are discussed in Section 4.26 of this EIS. 

Impacts relative to water balance and water quality were assessed as part of this EIS and are 
described in Sections 4.5, 4.6, and 4.7. 

7. UNRESOLVED ISSUES 

There are no unresolved issues associated with the NEPA process for the proposed IMC mine. 
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ACRONYMS AND ABBREVIATIONS 
AADT  Annual Average Daily Traffic 
AAQS Ambient Air Quality Standards 
acre-ft acre feet 
acre-ft/yr acre feet per year 
acres/year acres per year 
AFF American FactFinder 
ags above ground surface 
AID Application Information Document  
APE Area of Potential 
ASTM America Society of Testing and Materials 
AWG Agency Work Group  
AWWA American Water Works Association  
BFE Base Flood Elevation 
bgs below ground surface 
BMP Best Management Practice  
BMR Bureau of Mine Reclamation 
BOCC Board of County Commissioners  
BOD Biochemical Oxygen Demand 
BOR United States Bureau of Reclamation 
BRC Bureau of Radiation Control  
C Celsius 
CAA  Clean Air Act 
CaCO3 Calcium Carbonate 
CBRA Coastal Barrier Resources Act 
CDA Consolidated Development Application  
cells/liter Cells per liter 
cells/cm2 Cells per square centimeter 
CEQ Council on Environmental Quality  
CF CF Industries 
CFR Code of Federal Regulations  
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CFRPC Central Florida Regional Planning Council  
cfs cubic feet per second  
CHAN The Aquarium Software Model CHAN for Hydrodynamic Routing 
CHNEP Charlotte Harbor National Estuary Program 
cm centimeters 
cm2 square centimeter 
cm3 cubic centimeter 
CO  carbon monoxide 
COD Chemical Oxygen Demand 
CR County Road 
CRC Conflict Resolution Consortium   
CSA Clay Settling Area 
CWA Clean Water Act  
dBA decibels using an "A" weighted scale 
DHR  Division of Historic Resources   
DHRS  Department of Health and Rehabilitative Services 
DO Dissolved Oxygen 
DRI Development of Regional Impact  
etc.   etcetera 
et al and others 
e.g.   for example 
ECT Environmental Consulting & Technology Inc. 
EIS Environmental Impact Statement  
EMS Emergency Medical Services 
EO Executive Order 
EPT Ephemeroptera + Plecoptera + Trichoptera  
ET Evapotranspiration 
F Fahrenheit 
FAA Federal Aviation Administration  
F.A.C. Florida Administrative Code  
FAS Floridan Aquifer System 
FDACS Florida Department of Agriculture and Consumer Service 
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FDCA Florida Department of Community Affairs  
FDEP Florida Department of Environmental Protection  
FDHRS Department of Health and Rehabilitative Services  
FDOT Florida Department of Transportation  
FEMA Federal Emergency Management Agency 
FERD Florida Economic & Research Database 
FFWCC Florida Fish and Wildlife Conservation Commission  
FGFWFC Florida Game and Fresh Water Fish Commission 
FIPR Florida Institute of Phosphate Research  
FIRM Federal Insurance Rate Maps  
FIS  Flood Insurance Study  
FLUCFCS Florida Land Use, Cover and Forms Classification System  
FPPA  Farmland Protection Policy Act 
FR Federal Register 
FS Florida Statutes  
FSU Florida State University 
FSUTMS  Florida Standard Urban Transportation Model Structure   
ft feet 
gpd gallons per day 
gpm gallons per minute  
GIS Geographic Information System 
Golder Golder Associates Inc.  
GW groundwater 
H Horizontal 
HCEPC Hillsborough County Environmental Protection Commission 
HEC-RAS Hydrologic Engineering Center – River Analysis System 
HELP Hydrologic Evaluation of Landfill Performance 
H2S  Hydrogen Sulfide  
i.e.   that is 
in/yr inches per year 
IAP Impact Assessment Program 
IAS Intermediate Aquifer System  
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IFAS Institute of Food and Agricultural Science 
IHN Integrated Habitat Network 
IMC IMC Phosphates Company  
JTU Jackson Turbidity Units 
L liter 
LDC Land Development Code 
LFA Lower Floridan Aquifer 
LOS levels of service 
m meters  
MCC Mississippi Chemical Corporation 
MCL maximum contaminant levels 
mg/L milligrams per liter 
mg/m3 milligrams per cubic meter  
mgd million gallons per day  
ml milliliter  
MMM Milanich, Marrinan & Martinez 
mph miles per hour 
MPN most probable number  
mrem millirem = 0.001 rem  
MW megawatt 
MWH megawatt hours 
N  Nitrogen 
N/P Nitrogen to Phosphorous 
NAAQS  National Ambient Air Quality Standards 
NCRPM  National Council on Radiation Protection and Measurements  
NEB Net Ecological Benefit  
NEP National Estuary Program 
NEPA National Environmental Policy Act  
NGO Non-Governmental Organizations  
NGVD National Geodetic Vertical Datum 
NHPA National Historic Preservation Act 
NMFS National Marine Fisheries Service 
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NO2 Nitrogen Dioxide  
NOx Nitrogen Oxide 
NOAA National Oceanic and Atmospheric Administration 
NOA Notice of Availability 
NOI Notice of Intent  
NPDES National Pollution Discharge Elimination System  
NRCS Natural Resource Conservation Service 
NRHP  National Register of Historic Places  
NTU Nephelometric Turbidity Unit 
NVSS Non-volatile Suspended Solids 
O3 ozone  
OFW Outstanding Florida Waters  
OIA Orlando International Airport 
P Phosphate  
PAR Piper Archaeological Research 
pCi  picocuries  
pCi/g picocuries per gram  
pCi/L picocuries per liter 
pCi/liter picocuries per liter  
pCi/m2s  picocuries per square meter per second 
PCU Platinum-Cobalt Units 
P.E.  Professional Engineer  
P.L. Public Law 
PM Particulate Matter 
PM10 Particulate Matter (with an aerodynamic diameter of less than10 microns) 
PRMWSA  Peace River – Manasota Water Supply Authority  
PSWADT  Peak Season Weekday Average Daily Traffic  
PWG Public Work Group  
RCW Red-cockaded woodpecker 
ROMP Regional Observation Monitor-Well Program 
ROD Record of Decision  
SAR Southeastern Archaeological Research 
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SAS Surficial Aquifer System  
SCI Stream Condition Index  
SCS Soil Conservation Service 
SHPO State Historic Preservation Officer 
SO2 Sulfur Dioxide  
sq. mi. square miles 
SR State Road 
SRPP Strategic Regional Policy Plan 
SWFRPC Southwest Florida Regional Planning Council 
SWFWMD Southwest Florida Water Management District  
SWIM Surface Water Improvement Management Plan  
T&E Threatened and Endangered 
TBRPC Tampa Bay Regional Planning Council  
TDS Total Dissolved Solids 
TIA Tampa International Airport  
TOC Total Organic Carbon 
TSD Technical Support Document 
TSS Total Suspended Solids 
UF University of Florida  
UFA Upper Floridan Aquifer  
US United States 
USACE United States Army Corps of Engineers 
USC United States Code  
USDA United States Department of Agriculture 
USEPA United States Environmental Protection Agency  
USFWS United States Fish and Wildlife Service 
USGS United States Geological Survey 
V Vertical 
VOC  Volatile Organic Compound 
WRAP Wetland Rapid Assessment Procedure 
WSO Waste System Operator 
WUP Water Use Permit  
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X times (as in magnification) 
yd3   cubic yards 
YMCA  Young Men’s Christian Association  
 
 
° degrees 
# number 
#/cm2 number per square centimeter 
#/cm3 number per cubic centimeter 
> greater than 
< less than 
µm  microns 
µg/L  micrograms per liter  
µg/m3 micrograms per cubic meter 
µR/hr  microRoentgens per hour  
µmhos/cm  micro mhos per centimeter 
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1.0 PURPOSE OF AND NEED FOR ACTION 
1.1 PROJECT AUTHORITY 
This document is a United States Army Corps of Engineers (USACE) Environmental Impact 
Statement (EIS) that provides a comprehensive environmental analysis to aid in the decision-
making process regarding whether to issue a permit for the IMC Phosphates Company’s (IMC) 
proposal to construct and operate a surface mine for the recovery of phosphate rock in Hardee 
County, Florida, near the community of Ona.  The USACE is preparing this EIS in accordance 
with the Council on Environmental Quality (CEQ) regulations (40 Code of Federal Regulations 
[CFR] 1500-1508), which implement the procedural provisions of the National Environmental 
Policy Act (NEPA) (42 United States Code [USC] 4321 et seq.).  The NEPA is the “basic national 
charter for protection of the environment,” and requires federal agencies to be fully informed about 
the environmental consequences of their decision to provide financial assistance, exercise permit 
or regulatory authority, or to conduct an action that may significantly affect the environment.  In 
addition, NEPA mandates that the public be informed of the proposed actions, the consequences 
of the actions, and the ultimate agency decision.   

IMC’s proposed mining operations include dredging and filling in waters of the United States (US), 
including wetlands.  Section 404 of the Clean Water Act (CWA) (33 USC 1344) prohibits the 
discharge of dredge or fill material into waters of the US without a permit.  Under Section 404 of 
the CWA, the USACE is responsible for regulating the placement of fill and discharge of dredged 
material in the waters of the US, including primary tributaries to those waters, as well as wetlands 
adjacent to those waters.  Therefore, because the IMC project is seeking permit approval from the 
USACE, a federal agency, to discharge dredge and fill materials into the waters of the US, the 
project is considered a federal action (Appendix A).  Because any environmental consequences of 
IMC’s proposed project are essentially products of the USACE’s permit action, the scope of the 
federal permitting action includes all of the IMC project components (33 CFR 325).  During the 
federal permit review process, the USACE determined that an EIS would be necessary to address 
the environmental consequences of the proposed project and to aid in the decision to issue, 
modify, condition, or deny a permit for the proposed project.  The USACE is the lead federal 
agency and responsible for preparation of the EIS.  The USACE and IMC have agreed to use the 
Third Party procedure for the preparation of the EIS.  Golder Associates Inc. (Golder) has been 
approved by the USACE as the Third Party consultant and has been retained by IMC to assist in 
preparing the EIS. 

This chapter describes the purpose of and need for the Proposed Action.  This chapter also 
summarizes the USACE’s procedures for implementing NEPA, and the relevant federal, state, 
and local regulations and policies associated with IMC’s proposed project.  
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1.2 PROPOSED PROJECT OVERVIEW 
The Proposed Action involves the construction and operation of a surface mine for the recovery of 
phosphate rock from IMC’s 20,676-acre property in western Hardee County near the rural 
community of Ona, Florida (Figure 1.2-1).  As proposed, IMC would mine 15,527 acres of the Ona 
site, and recover approximately 103 million tons of phosphate rock.  An additional 309 acres 
would be disturbed, and approximately 4,839 acres, or about 23 percent of the entire Ona site, 
would not be disturbed.  IMC proposes that initially, only mining and reclamation would occur on 
the Ona site.  The phosphate matrix would be shipped to the existing IMC plant at the Fort Green 
Mine in Polk and Hardee Counties for beneficiation (a process by which sand and clay are 
separated from the phosphate).  At a later date, which is as yet undetermined, a new beneficiation 
plant would be constructed at the Ona Mine site, and would include a washer, flotation plant, 
product inventory, shipping facility, and miscellaneous support facilities.  Once the new plant is 
operational, the reserves remaining at the Ona Mine would be processed at the new Ona Mine 
plant.  There would be no chemical plant, gypsum stack or rock dryer at the Ona Mine. 

Over many decades, substantial portions of the Ona site have been converted from their natural 
state to agricultural use, chiefly as improved pasture.  The natural ecosystems on most of these 
agricultural lands have been altered for the agricultural use.  IMC proposes to mine these areas 
and to reclaim them to a blend of agricultural use and natural habitat.  However, within the 
property there are areas that have historically been less disturbed and have ecological value.  
Consequently, IMC proposes not to disturb about 4,839 acres of such less disturbed land, which 
is approximately 23 percent of the total acreage of the Ona site. 

IMC plans to use the “opencast” surface mining method for development of the Ona Mine.  With 
this method, large electrically powered excavators (draglines) first remove and set aside the 
overlying soil “overburden,” and then excavate the phosphate ore “matrix”.  The matrix is placed 
into a shallow depression at the ground surface by the dragline, where the matrix is disaggregated 
and converted to slurry by mixing it with water.  Electrically powered pumps are used to transport 
the matrix slurry through pipelines to the beneficiation facility, where the phosphate rock is 
separated from sand and clay that are also found in the ore.   

The proposed operations would involve mining and processing methods that are commonly used 
in the extraction and processing of phosphate ore in the Central Florida Land-Pebble Phosphate 
District.  Major phases of the proposed operation would include: 

1. Clearing and preparing the site for operations, then constructing initial settling areas, 
perimeter ditch and berm systems, wells, water and wastewater control and recirculation 
systems, transportation systems, and other ancillary operations; 

2. Extracting the phosphate ore-bearing matrix by electric-powered dragline; 
3. Transporting the matrix to the beneficiation plant by slurry pipeline; 
4. Physically separating the phosphate ore from the sand and clay (wastes); 

Platinum
(Figure 1.2-1).

Platinum
proposed,
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5. Disposing of the sand and clay wastes; 
6. Shipping the phosphate ore from the facility by rail; and 

7. Reclaiming or restoring the disturbed areas. 
Once mining activities are completed in an area, three distinct methods of reclamation would be 
used to create the post-reclamation landscape.  These methods are: 1) sand fill with overburden 
cap, 2) shaped overburden (land and lake), and 3) crustal development for reclamation of clay 
settling areas.  These methods are described in more detail in Chapter 2.0 of this EIS. 

This EIS analyzes the potential impacts of constructing and operating the IMC’s mine at the 
proposed location described above.  Several alternatives to the Proposed Action were considered, 
and two were analyzed in detail as part of this EIS.  

1.3 PURPOSE OF AND NEED FOR PROPOSED PROJECT 
1.3.1 Project Purpose 
For the purpose of this EIS, the USACE has determined that the basic purpose of the Proposed 
Action is to construct and operate a phosphate mine in western Hardee County near the rural 
community of Ona, Florida.  The overall purpose of the mining activities is to extract and process 
naturally occurring phosphate for various uses throughout the world.  

1.3.2 Project Need 
Phosphate is essential to every living thing because it is necessary for many of the biochemical 
molecules and processes that define life itself.  Phosphate is a natural, non-renewable resource 
that is obtained by mining phosphate-containing minerals.  Humans and animals get phosphate 
from the foods they eat, and plants get phosphate from the soil along with nitrogen, potassium 
and a number of other nutrients they need to thrive.  Fertilizer is added to nutrient-deficient soil to 
replenish these vital minerals. Approximately 90 percent of the phosphate that is mined is used to 
produce phosphate fertilizers. Another five percent is used to make animal feed supplements, and 
the remaining five percent is used to make a variety of products such as soft drinks, toothpaste, or 
metal coatings (Florida Institute of Phosphate Research [FIPR], 2001).     

Phosphate deposits are found all over the world, however, not all of these deposits are considered 
mineable.  A mineable reserve is one that is economically feasible to mine in light of current 
markets and technologies.  The US produces the most phosphate in the world, while Morocco and 
China rank second and third, respectively.  Florida’s phosphate industry is one of the major 
sources of phosphate fertilizer internationally because the US has the transportation and industrial 
infrastructure needed to produce and export the product.  Additionally, the Florida phosphate 
deposit is one of the most economically accessible deposits in the world because a substantial 
layer of phosphate is only 15 to 50 feet below a soft overburden. Because of the economic 
attractiveness of the Florida phosphate deposits and the existence of transportation infrastructure 
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and nearby fertilizer plants, Florida is presently providing approximately 75 percent of the nation’s 
supply of phosphate fertilizer and about 25 percent of the world’s supply (FIPR, 2001a).  If this 
were to change, dependence on foreign sources for the supply of phosphate could render the US 
fertilizer industry uncompetitive in the world market (IMC, 2002).  

IMC is the world's leading producer of concentrated phosphates and accounts for 30 percent of 
the US capacity and nine percent of the world capacity.  IMC uses phosphate in the production of 
phosphate-based agricultural fertilizers and animal feed supplements.  IMC is currently mining 
phosphate from the Fort Green Mine and Fort Green Southern Reserves tract in central Florida.  
Mining reserves on these tracts will be depleted in approximately three years.  The Ona site is 
adjacent to the Fort Green site and this proximity would allow IMC to initially continue to use the 
existing Fort Green Beneficiation Plant and mine infrastructure, thus extending the useful life of 
these facilities.  Mining the Ona site would also maintain or increase the number of jobs and the 
amount of taxes provided to the region (IMC, 2002).   

Clearly, phosphate mining and processing is an important Florida industry.  Currently this industry 
in Florida directly employs nearly 8,000 workers, and more than 40,000 in secondary and tertiary 
supporting businesses (IMC, 2002).  The importance of the industry is recognized in Florida 
Statutes (FS), which state, “The extraction of phosphate is important to the continued economic 
well-being of the state and to the needs of the society” (FS 378.202).   

Since there is no substitute for phosphate, and because of the important role of phosphate-based 
fertilizers in sustaining high levels of agricultural production, phosphate mining and processing will 
continue to be a necessary and important US industry.  Therefore, IMC has foreseen the need to 
mine the Ona site to continue to produce phosphate fertilizer and animal feed, to maintain or 
expand jobs within the region, and to maintain or increase economic benefits to the region.   

The USACE relies upon IMC to determine that appropriate economic evaluations have been 
completed, the proposal is economically viable, and is needed in the marketplace.   

1.4 NEPA PROCESS 
The NEPA process requires federal agencies to make informed decisions about the 
consequences of their actions and to facilitate public involvement during the decision-making.  
IMC is seeking permit approval from the USACE to discharge dredge and fill material into waters 
of the US under Section 404 of the CWA.  As a federal agency issuing or denying the federal 
permit, the USACE is the lead federal agency in NEPA compliance and in the evaluation of the 
consequences that the action may have on the natural and human environments.  The Project 
Approval Framework (see Section 1.6) provides a description of other federal, state and local 
government requirements for the proposed IMC project.  
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1.4.1 Public Involvement 
To promote open communication and better decision-making, the USACE encourages public 
involvement in the NEPA process.  All persons and organizations that have a potential interest in 
the proposed IMC project are invited to participate in the NEPA process.  For information on 
public involvement to date, see Section 1.4.3.2 and Section 6.0.  

1.4.2 Notice of Intent 
The Notice of Intent (NOI) to prepare an EIS is the first step in the NEPA EIS process.  The NOI 
notifies the public that the agency intends to prepare an EIS for a specific proposed action.  The 
USACE published the NOI to prepare an EIS for the proposed IMC project in the Federal Register 
on August 14, 2000.    

1.4.3 Scoping 
1.4.3.1 Requirements 
The NEPA regulations recommend that the environmental review process include project scoping 
activities to identify agency and public concerns and identify reasonable alternatives that meet the 
purpose and need for the proposed action.  In addition, scoping helps to define issues to be 
examined in detail in the NEPA document, and can save time in the overall process by ensuring 
that draft documents have addressed all relevant agency and public concerns, which if brought up 
at the end of the NEPA process could require time consuming re-analysis. 

Scoping is comprised of a number of activities, which ideally occur very early in the NEPA 
process, when the purpose and need and reasonable alternatives are being identified. Scoping 
requires ongoing investigation of possible issues that may come to light during the preparation of 
the EIS.  The primary emphasis of the scoping task is the first cut evaluation and 
conceptualization of the issues to be investigated and the relation of those issues to the 
formulation of alternatives.  Once issues are identified and initial concerns solicited through 
scoping activities, detailed analysis and writing of the EIS occurs in the next stage of preparation.  
Some scoping activities such as public involvement and identifying issues of concern begin early 
but continue throughout the process.  

1.4.3.2 Project Scoping 
IMC prepared the Consolidated Development Application (CDA) as a result of over four years of 
public and agency coordination.  In addition, this coordination served as the scoping process for 
this EIS.  From 1997 through 2000 an intensive series of meetings, workshops, field tours, and 
work sessions were convened as part of the permitting process for the Ona Mine.  An Agency 
Work Group (AWG) and the Public Work Group (PWG) were created to coordinate the permitting 
process.  The USACE was a member of the AWG. 
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Facilitators from the Florida Conflict Resolution Consortium (CRC) and the Florida Department of 
Environmental Protection (FDEP) worked with non-governmental organizations (NGOs) and 
interested citizens to generate a list of issues and/or questions that members of the public wanted 
to be addressed in the CDA.  These were incorporated into the CDA workplan.  The result of 
these interactions and discussions is the Application Information Document (AID) published by 
IMC in October 1998, and provided to the AWG and PWG members. 

In addition, the CRC and FDEP facilitators worked with a large group of representatives from 
regulatory agencies, environmental organizations, interested citizens, counties, and other NGOs 
to address the environmental, social, and economic issues related to the proposed Ona Mine.  
The outcome of this process was the identification of Alternatives and Team Permitting 
Agreement described in Section 1.6.1.  A list of the AWG and PWG members is included in 
Section 6.0 - Public Involvement.  Two points of note regarding the members of these groups are: 
1) there has been significant involvement by key personnel from agencies that are not parties to 
the Agreement (e.g., the US Fish and Wildlife Service [USFWS]); and 2) the level of participation 
by numerous citizens and NGOs was very good considering that meetings often occurred during 
working hours.  Also noteworthy is that the US Environmental Protection Agency (USEPA) Region 
4 has followed the process and provided comments and input. 

Facilitated by the CRC, the agency permitting team and IMC developed and signed a non-binding 
Team Permitting Agreement.  The Agreement outlines the procedures and schedule that would be 
followed to consolidate a series of otherwise independent permitting procedures into one 
concurrent and coordinated review by all responsible agencies.  At the conclusion of the 
coordinated review, each agency would proceed with its own permitting process under applicable 
laws and regulations.  Signatory parties to the Agreement are: IMC, FDEP, the Southwest Florida 
Water Management District (SWFWMD), the Florida Department of Community Affairs (FDCA), 
the Florida Fish and Wildlife Conservation Commission (FFWCC), the Central Florida Regional 
Planning Council (CFRPC), the Tampa Bay Regional Planning Council (TBRPC), DeSoto County, 
Hardee County, Manatee County, and the USACE.   

Two sub-groups of the AWG and PWG were formed near the outset of the process in early 1998.  
These sub-groups were the natural systems sub-group, and the hydrology sub-group.  The 
purpose of the two sub-groups was to focus agency personnel in their area of technical expertise 
and responsibility, allow members of the public and NGOs to participate in addressing selected 
issues of interest, and to keep the overall process moving forward.  Periodic joint meetings of both 
sub-groups and the combined AWG and PWG were conducted.  Additionally, small work groups 
including natural systems and hydrology specialists from the participating agencies were also 
convened. 

The initial task of each sub-group was to review and approve a series of workplans to acquire site-
specific information about the existing, or baseline, vegetative communities, wildlife, threatened 
and endangered plant and animal species, wetlands, surface water, groundwater, floodplains, 
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storm water, transportation, and archaeological and historical resources on the proposed site.  
The group also reviewed the mine and plant design basis.  In early 1999, agency comments on 
the workplans were consolidated and the workplans were “accepted” by all responsible regulatory 
agencies as being sufficient to provide the information necessary for preparing complete permit 
applications.  

The natural systems sub-group concentrated its efforts on classifying areas of the site as areas to 
be mined and areas of consideration interest, and began an iterative process of modifying IMC’s 
initial proposal.  The group first identified areas of the proposed site that possessed ecological 
attributes sufficient to justify not disturbing these areas by mining operations.  Areas that met 
these qualifications were termed “areas of conservation interest” by the AWG.   

AWG members used the wildlife survey results and the upland and wetland vegetative 
descriptions and analyses to identify potential areas of conservation interest.  In addition, certain 
AWG members participated in site tours and separate discussions concerning the ability to 
reclaim mined land to specific habitat types. 

These efforts led to the AWG delineating areas of conservation interest in July 1999.  Throughout 
the August 1999 through July 2001 period, additional meetings and site tours were attended by 
both AWG and PWG members, leading to the development of the various Alternatives studied in 
this EIS.   

1.4.4 Public Review of Draft EIS 
This draft EIS is being made available for public review and comment.  The Notice of Availability 
(NOA) of the draft EIS was published in the Tampa Tribune, Wauchula Herald Advocate, 
Sarasota Herald Tribune, and the Charlotte Sun Herald newspapers.  In addition, copies of the 
draft EIS have been provided to local libraries.  Agencies, organizations, and individuals are 
invited to review and comment on the document.  A 45-day review period has been established to 
allow reviewers the opportunity to comment on the analysis or other aspects of the EIS process.  
A list of those individuals and organizations that received the Draft EIS for review is included in 
Appendix H. 

1.4.5 Public Meetings 
The USACE may conduct a public meeting to solicit comments concerning the adequacy of the 
draft EIS and the merits of the alternatives analyzed.  If held, the public meeting will occur during 
the 45-day review period following publication of the NOA of the draft EIS.  The location and time 
of any public meeting will be announced in the Tampa Tribune, Wauchula Herald Advocate, 
Sarasota Herald Tribune, and the Charlotte Sun Herald newspapers.   



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
1-8 

October 2002  

1.4.6 Final EIS 
The USACE will consider all comments provided by the public and agencies on the draft EIS.  The 
final EIS will incorporate changes suggested by comments on the draft EIS, as appropriate, and 
will contain responses to all comments received during the review period.  A copy of the final EIS 
will be made available either directly, on the internet, or through the public library to all those who 
comment on the draft EIS.  Copies of the final EIS will be mailed to selected federal, state, and 
local agencies.  Copies will also be placed in local public libraries for review.  An NOA of the final 
EIS will be published in the Federal Register.   

No sooner than 30 days following completion of the final EIS, during which time further comments 
may be submitted for USACE consideration, the USACE will prepare a Record of Decision (ROD), 
which will state the decision to approve or deny the Department of the Army permit for the IMC 
project.  If the proposed project is approved, the ROD will include any conditions or mitigation 
measures associated with its approval. 

1.5 RELATED ENVIRONMENTAL DOCUMENTS 
The following current permitting documents as well as historic site-specific and area-wide 
documents are of relevance to this draft EIS study: 

1. Consolidated Development Application for IMC’s Ona Mine in Hardee County – Submitted 
in April 2000. 

2. Additional Information to the Consolidated Development Application under the Ecosystem 
Management System Team Permitting for the Ona Mine, Submittals 1, 2, and 3 – March 
30, 2001, September 28, 2001, and February 18, 2002, respectively.    

3. IMC’s Four Corners Mine Addition Phase I, Development of Regional Impact Southeast 
Tract – Dated July 2000. 

4. Consolidated Development Application for Farmland Hydro Hardee County Mine – 
Submitted November 2000. 

5. IMC’s Fort Green Mine Southern Reserves, Development of Regional Impact – Dated 
December 1990. 

6. CF Mining Corporation Hardee Phosphate Complex II Draft Environmental Impact 
Statement – Dated March 1988. 

7. Mississippi Chemical Corporation Development of Regional Impact – Dated 1977. 

8. Mississippi Chemical Corporation Draft Environmental Impact Statement – Dated August 
1981. 
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9. USEPA’s Central Florida Phosphate Industry Areawide Impact Assessment Program 
(Areawide IAP) – Dated September 1978. 

10. USEPA’s Central Florida Phosphate Industry Final Areawide Environmental Impact 
Statement (Areawide EIS) – Dated November 1978. 

1.6 PROJECT APPROVAL FRAMEWORK 
The proposed IMC project is subject to regulatory review by several federal, state and local 
government agencies.  These agencies have planning, review, and regulatory authorities over the 
Proposed Action and its alternatives.  Section 1.4 briefly described the NEPA process and the 
USACE’s responsibilities under NEPA.  The Team Permitting Agreement for the project is also 
described, and permits and approvals needed for each of the project’s components are listed in 
Tables 1.6-1 through 1.6-3. 

Regulatory agency and local government approvals necessary to authorize changes to the 
currently approved Fort Green Mine and Fort Green Southern Reserves Developments that would 
be required for the proposed Ona Mine include: 

1. Approval by the Polk County Board of County Commissioners to allow continued use 
of the Fort Green Beneficiation Plant, related mine infrastructure, and the utility corridor 
between the Fort Green Washer and Beneficiation Plant and the Fort Green Southern 
Washer as part of the normal bi-annual review;  

2. Modification to the FDEP conceptual reclamation plan to allow continued use of the 
above-described Fort Green Mine facilities, siting of the new clay settling areas, and a 
change in the conceptual reclamation plan land use and time schedule;  

3. Modification to the FDEP (#0142476-004) and USACE dredge and fill permits for the 
Fort Green Southern Reserves tract (#199201545, Mod.#9); and,  

4. Approval of a Development of Regional Impact (DRI) Development Order by the 
Hardee County Commission to amend the Fort Green Southern Reserves 
Development Orders to allow siting of the proposed clay settling areas and revisions to 
the post-reclamation topography and vegetative conditions, and to extend the life of 
the approved DRI. 

The above set of approvals are the only ones specifically triggered for the Ona Mine so IMC can 
continue using its existing phosphate ore washing and beneficiation facilities and construct 
additional clay settling areas on the Fort Green Southern Reserves tract.  For example, it would 
be necessary to obtain earthen dam construction and operation permits as well as authorization 
for surface and groundwater discharge for each proposed clay settling area from FDEP, 
regardless of whether they are located on the Ona or the Fort Green Southern Reserves tracts.  

Platinum
Tables 1.6-1

Platinum
1.6-3.

Platinum
and
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With respect to these approvals, the only difference is the location of these settling areas.  IMC 
has an existing SWFWMD Water Use Permit (WUP) that allows enough withdrawal to cover the 
projected water requirements at Ona.  Therefore, a water use permit is not listed in the following 
tables.  However, future renewals of the existing permit would need to reflect continued 
withdrawals from the currently permitted Fort Green and Ona wells; other than this change in 
location, no other permit changes would be required. 

1.6.1 Team Permitting Agreement 
As described earlier, facilitators from the CRC helped the agency permitting team and IMC 
develop a non-binding Team Permitting Agreement.  The Agreement outlines the procedures and 
schedule that would be followed to consolidate a series of otherwise independent permitting 
procedures into one concurrent and coordinated review by all responsible agencies.  At the 
conclusion of the coordinated review, each agency would proceed with its own permitting process 
under applicable laws and regulations.  Signatory parties to the Agreement are: IMC, FDEP, the 
SWFWMD, the FDCA, the FFWCC, the CFRPC, the TBRPC, DeSoto County, Hardee County, 
Manatee County, and the USACE.   

Representatives of FDEP, CFRPC, Hardee County, SWFWMD, and IMC worked collectively to 
consolidate the questions in each application for each of the permits listed in Tables 1.6-1, 1.6-2 
and 1.6-3 into the list of 26 questions that comprise the CDA.  Thus, the intent of the CDA was to 
provide the information required in the application forms and support documents for all of these 
approvals. 

Platinum
Tables 1.6-1,

Platinum
1.6-2

Platinum
1.6-3

Platinum
information
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Table 1.6-1  Approvals and Permits to Develop the Ona Mine 

Type of 
Government Name of Agency Permit 

Local  Hardee County Board of County 
Commissioners (BOCC) 

DRI Development Order to allow development of the Ona 
site as proposed herein 

  Approval of a Development Order amendment for the Fort 
Green Southern Reserves Development Order to allow 
siting of additional proposed clay settling areas and 
revisions to the post-reclamation topography and reveg-
etation plans as part of the Ona mine review and approval 

  Issuance of a Major Special Exception Use Permit 
(rezoning required) for the Ona site 

  Master Mining Plan approval for the Ona site 
  Master Mining Plan Amendment approval for the Fort 

Green Southern Reserves tract 
  Initial annual unit review approval for the Ona site 

State CFRPC DRI review and recommendation to the Hardee County 
Board of County Commissioners for the Ona site 

  Review of the proposed amendments to the Fort Green 
Southern Reserves Development Order as part of the Ona 
Mine review 

 Florida Department of 
Transportation (FDOT) 

Road Crossing Permit (for access corridors and draglines) 

 FDEP Environmental Resource Permit for the Ona site 
  Conceptual Reclamation Plan approval for the Ona Mine 
  Conceptual Reclamation Plan amendment approval for the 

Fort Green Mine 
  Amendments to the life-of-mine dredge and fill permit for 

Fort Green Southern Reserves tract 
 Department of Community 

Affairs 
DRI Development Order oversight review for the Ona site 

  DRI Development Order oversight review for the Fort 
Green Southern Reserves tract 

 SWFWMD Well abandonment permits 
  Well construction permits (for sealing water supply and 

monitor wells only) 
 Department of State, Division of 

Historic Resources 
Archaeological and historical site evaluation 

 Florida Fish and Wildlife 
Conservation Commission 

Species restocking (relocation/take) permits (only if listed 
species found on the Ona site are proposed to be 
disturbed or relocated) 

Federal US Army Corps of Engineers Section 404 Dredge and Fill Permit for the Ona site 
  Section 404 Dredge and Fill Permit amendment for the 

Fort Green Southern Reserves life-of-mine permit 
 US Fish and Wildlife Service Take and Incidental Take Permits (only if listed species 

found on the Ona site are proposed to be disturbed or 
relocated) 
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Table 1.6-2  Approvals and Permits to Construct the Proposed Ona Beneficiation Plant 

Type of 
Government Name of Agency Permit 

Local Hardee County BOCC Building permits (multiple, as needed) 
  Driveway (access road) connection 

State FDEP Public water supply construction and operation 
  Domestic wastewater construction and operation 
  Stationary source of air pollution construction and 

operation (for soda ash unloading and storage at plant 
when built) 

  Industrial wastewater construction 
  National Pollutant Discharge Elimination System 

surface water discharge outfall (delegated by USEPA) 
 FDOT Driveway (access road) connection 
 SWFWMD Well construction permits (for plant potable, fire 

suppression, and production make-up supply and 
monitor wells) 

Note: Tables 1.6-2 and 1.6-3 do not repeat the approvals listed in Table 1.6-1, although some may be applicable (e.g., the Hardee County BOCC 
DRI Development Orders are also expected to approve the siting of the proposed Ona and Beneficiation Plant and state and federal species 
relocation permits would be acquired whenever necessary). 
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Table 1.6-3  Approvals and Permits to Implement the Proposed Mining, Waste Disposal, 
and Reclamation Plans 

Type of 
Government Name of Agency Permit 

Local Hardee County BOCC Annual review approval 
  Mining unit review and approval (multiple sequential) 
  Dam construction plan review and approval (multiple 

sequential) 
  Approval of crossing or closing of County roads 

(multiple sequential) 

State SWFWMD Well construction permits (for sealing water supply 
and monitor wells) 

  Well abandonment permits (multiple sequential) 
 FDEP Reclamation program approvals (multiple sequential) 
  Earthen dam construction and operation (multiple 

sequential)  
  Additional groundwater discharge points (multiple 

sequential) 
  Additional surface water discharge outfalls (multiple 

sequential) 
 FDOT Approval of crossing of State Road 64 

Federal Federal Aviation Administration 
(FAA) 

Review of mining plans proposed to be conducted 
within 20,000 feet of the Wauchula Municipal Airport 
runway.  (This would be done when mining is close to 
the airport zone) 

Note: Tables 1.6-2 and 1.6-3 do not repeat the approvals listed in Table 1.6-1, although some may be applicable (e.g., the Hardee County 
BOCC DRI Development Orders are also expected to approve the siting of the proposed Ona and Beneficiation Plant and state and federal 
species relocation permits would be acquired whenever necessary). 

 



�����

�����

��	

�
���

�
���

���
	

������

��
	�����	�

�
���
���


��
�
�	

��
��
���



��
�

	

������

��
��
��
��
�
	

�����

������� �!�������� 

"���������� 

#� ����� 

!�$ ������� 
%������&������ 

����'���
(#
����	

�
����'���

���������
����

� ����'���
�
���
������

%����
%����

%���
%���

����)�����) ���)�����)
��

�� �� �� �� �� �� �� ���� ���� ���� ��

�� �	�� ���� �� �	 ���
 �� �� ���
��

	 � 	� � 
 
 � ��� � �	

		 	� � � 	�� 		 	��	�� 		� 	�

	
 	� 	� 	�	
	� 	�	�	�	� 	�	� 	
	�

�� �
 	� �	 ���� �� �
	��
�� �	 ����

�� �� �� ���� �� ���� ���� �� �� ����

�� �� �	 �� �� �
���� �	�
 �� ���� ��

� 	 � � 	
 �
� �� ��	

� � 	�		 			��	� � � � 	� 		 	�

	� 	�	
 	�	� 	
	�	� 	� 	� 	� 	
	� 	�

�� �
�� �	 �� ��	��
 	� �� �	 �� �� �


�� ���� �� �� �� �� ���� �� �� �� �� ��

�� �	�� �� �� �
 �� ���	 �� �� �
 �� ��

� 	� 
 ��� 
�� 	 � 	�

	�	� � � � 			�

	�	� 	� 	� 	� 	� 	


�
�
 	� �� �	 �� ��

*

+
��
	�

,�	��
��	�

"�



��
���

	�

'�
-
���

	�

"�
��

�
��
	�

,$*�	
��	�

��.�������	

!�������� 

�� ���
!��	�����

,�

�
��
���

�
!�

�	
��
��
�

�������	����	������

���� � ���� 
��� ���� ���� 	���� ����

��������������������
������ � ��
�!��" ��#$�% �& '��(���!)�$! *$+	�,	-'�

*)')/�

.�/��������$&�!

���&�0�1$&�!
2�3!� �4�$�$�$�!�2.5
����$�&�1$&�!
����6!

7���!!�����$3��
�$&��8��&3�0�

4-�-�7�60����'!��*�:&+$&���!�
;�<!�&#$�����$!��$��

��*��:&#$��&6�&����6'�������6�&�
.&��$&�

��+�������(�
'�
�����*$���
�0����

1,��#
��,�
�

��

�



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
2-1 

October 2002  

2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION 
CEQ regulations implementing the procedural provisions of NEPA require federal agencies to 
explore and objectively evaluate all reasonable alternatives to federal actions for which the 
agency has jurisdiction.  The evaluation should also include a brief discussion of the alternatives 
eliminated from detailed study (40 CFR 1502.14).  The alternatives presented in this section were 
developed during the public and agency scoping process described in Section 1.4.3.2 of this EIS. 

This section describes the No-Action Alternative, the Proposed Action, and other reasonable 
alternatives that were studied in detail.  Based on the information and analyses presented in 
Section 3.0 Affected Environment and Section 4.0 Environmental Effects, Section 2.5 presents a 
matrix comparing the beneficial and adverse environmental effects of each alternative. 

2.1 DESCRIPTION OF ALTERNATIVES 
2.1.1 Compromise Area Alternative (IMC’s Proposed Action) 
2.1.1.1 Development of the Proposed Action 
As described in Section 1.4.3.2 of this EIS, an intensive public and agency scoping process 
involving numerous meetings and field trips, etc., contributed to the development of IMC’s 
Proposed Action.  As shown on Figure 2.1-1, initially IMC proposed to mine 17,593 acres of the 
entire 20,676 acres at the Ona site (Section 2.4.1).  Between August 1999 and February 2000, 
AWG and PWG members attended additional meetings and site tours.  As described in Section 
2.4.3, these groups identified “areas of conservation interest” (see Figure 2.1-2), and using an 
iterative process, suggested an alternative to mine only 12,969 acres, and preserve the rest of the 
site.  Based upon the results of numerous meetings, and the conservation alternative, IMC over 
time developed the Compromise Area Alternative.  Figure 2.1-3 shows the area that IMC is 
proposing to mine.  

IMC's proposed mining area is a compromise to mine part of the ore reserve while conserving 
much of the natural ecosystem.  This alternative would not disturb 1,448.7 acres of wetlands, or 
about 36 percent of all wetland areas on the site.  In addition, mining related activities would not 
disturb 30.7 acres of open water, 3,359.2 acres of uplands, and one acre of barren land or 
roadways, for a total of 4,839 acres or about 23 percent of the entire Ona site.  This total includes 
lands considered as "areas of conservation interest," as well as land within property line setbacks 
or natural and improved lands that are not economically mineable.  The “areas of conservation 
interest” include xeric forests, pine flatwoods, palmetto prairie, and wetlands.   

IMC’s Compromise Area Alternative would result in the mining of 15,527 acres of the Ona site, 
and the recovery of approximately 103 million tons of phosphate rock.  An additional 309 acres 
would be disturbed but not mined.  Compared to IMC’s original plan (Section 2.1.2), this 
Alternative reduces the amount of recovered phosphate rock by approximately 34 million tons, 
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thereby, reducing the severance tax paid to the State of Florida by approximately $45 million and 
the property tax that Hardee County and associated governments (CFRPC, SWFWMD, etc.) 
would collect by approximately $4 million.   

IMC proposes the Compromise Area Alternative as a balance between the need to minimize 
impacts to important natural habitat types, and the need to extract and beneficially utilize the 
geologic phosphate rock resource. 

2.1.1.2 Description of Proposed Action 
IMC proposes to construct and operate a surface mine for the recovery of phosphate rock from its 
20,676-acre property in western Hardee County near the rural community of Ona, Florida.  As 
proposed, mining and reclamation would initially occur on the Ona site, with beneficiation and 
shipment of the mined phosphate matrix at the existing IMC beneficiation plant at the Fort Green 
Mine located in Polk and Hardee Counties.  At a later date, which is yet to be determined, a new 
beneficiation plant would be constructed at the Ona site, and would include a washer, a flotation 
plant, product inventory, shipping facility, and miscellaneous support facilities.  Once this plant is 
operational, the reserves remaining at the Ona Mine would be processed at the new Ona Mine 
beneficiation plant.  There would be no chemical plant, gypsum stack, or rock dryer at the Ona 
site. 

Over many decades, significant portions of the Ona Mine site have been converted from their 
natural state to agriculture, chiefly as improved pastureland.  The natural ecosystems on most of 
these agricultural lands have been altered for agricultural use.  IMC proposes to mine these areas 
and to reclaim them to an appropriate blend of agricultural use and natural habitat values.  
However, within the Ona site there are also areas of less historic disturbance that are considered 
to be of ecological value.  Consequently, IMC proposes not to mine about 4,839 acres including 
ecologically valuable areas.  This no mine area is approximately 23 percent of the total acreage of 
the Ona site. 

IMC intends to use the “opencast” surface mining method for development of the Ona Mine.  This 
method begins when large electrically powered excavators (draglines) first remove and set aside 
the overlying soil overburden and then excavate the phosphate ore matrix.  The matrix is then 
placed by the dragline into a shallow depression at the ground surface where it is disaggregated 
and mixed with water and converted into slurry form.  Then electrically powered pumps are used 
to transport the matrix through pipelines to the beneficiation facility, where the phosphate rock is 
separated from the sand and clay soil in which the ore is found.   

The phosphate minerals are recovered at the beneficiation plant by washing and screening the 
slurry matrix for the larger particles, and through flotation for the smaller particles.  The sand and 
clay are returned to the mine for use in reclamation, again through pipelines as slurry. 
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The product generated by beneficiation is “wet rock” phosphate and would be shipped to 
customers or IMC concentrates/fertilizer plants by rail.  “Wet rock” product is shipped without 
drying, and contains about ten percent moisture when shipped.  

The proposed operations would involve mining and processing methods that are commonly used 
in the extraction and processing of phosphate ore in the Central Florida Land-Pebble Phosphate 
District.  A general process flow chart for the Ona Mine is presented as Figure 2.1-4.  Major 
phases of the proposed operation would include: 

1. Clearing and preparing the site for operations;  

2. Constructing the clay settling areas, ditch and berm system, wells, water and wastewater 
control and re-circulation systems; 

3. Constructing onsite transportation systems, and other ancillary operations; 

4. Constructing the beneficiation plant (at a later date); 

5. Uncovering and extracting the phosphate ore-bearing matrix by electric-powered dragline; 

6. Transporting the matrix to the existing Fort Green or proposed Ona beneficiation plant by 
slurry pipeline; 

7. Physically separating the phosphate ore from the sand and clay (wastes); 

8. Disposing of the sand and clay wastes in the mine area;  

9. Shipping the phosphate ore from the facility by rail; and, 

10. Reclaiming or restoring the disturbed areas. 

Three distinct methods of reclamation would be used in creation of the post-reclamation 
landscape.  These are known as: 1) the sand fill with overburden cap method, 2) the shaped 
overburden (land and lake) method, and 3) the crustal development method for reclamation of 
clay settling areas. 

2.1.2 IMC’s Original Area to be Mined Alternative 
IMC’s original mining plan was prepared based on avoiding large floodplains, and some habitat 
areas where there was little or no ore.  This plan proposed mining approximately 17,593 acres of 
the Ona site to recover approximately 137 million tons of phosphate rock. The proposed area is 
presented on Figure 2.1-1.  The primary habitat areas avoided were the Horse Creek and Brushy 
Creek floodplains.  
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The mining methods and proposed operations would be the similar to those described in Section 
2.1.1 for IMC’s Proposed Action Alternative. 

2.1.3 Natural Systems Group Recommended Areas of Conservation Interest 
As described in the CDA, from 1997 through 2000 intensive series of meetings, workshops, field 
tours, and work sessions were convened to implement the ecosystem management/team 
permitting process (see Section 1.7).  Beginning in mid-1999, the natural systems sub-group of 
the AWG began identifying those lands that possess sufficient ecological attributes to  consider 
not disturbing them by mining operations.  Such areas have been termed “areas of conservation 
interest” by the AWG and PWG.  There was not unanimous agreement among the AWG and 
PWG members as to which areas were of conservation interest.  To help the process move 
forward, the members were asked to identify, in an ideal world, all areas of ecological interest.  
This resulted in a “first cut” for the “areas of conservation interest.”  

Representatives of both the principal and commenting agencies utilized this “first cut’” as well as 
the results from the wildlife surveys, upland and wetland vegetative descriptions and analyses that 
are presented in Sections 3.2, 3.3 and 3.4, to support the review process.  As described in the 
CDA, some AWG members participated in site tours and discussions concerning the potential to 
reclaim mined land to specific habitat types.  These efforts led to the development of an AWG 
delineation of areas of conservation interest in July 1999 as shown on Figure 2.1-2.  This 
alternative proposed mining approximately 12,969 acres of the Ona site and recovering 
approximately 85 million tons of phosphate rock. The mining methods and proposed operations 
would be similar to those described in Section 2.1.1 for IMC’s Proposed Action Alternative. 

2.1.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Under the No USACE Jurisdictional Wetlands Impacts Alternative, IMC would only conduct mining 
operations in the upland areas of the Ona site that are accessible from the existing Fort Green 
Mine without crossing any jurisdictional wetlands.  This alternative would result from the denial of 
the Section 404 Dredge and Fill Permit for IMC’s proposed Ona Mine.  A 200-foot buffer around 
the wetlands for ditch/berm systems and slope cut by mining, and a 500-foot buffer for dragline 
operations, would further limit the mineable area.  Thus, mining would be limited to some small 
upland areas on the western side of Horse Creek, which is approximately 1,122 acres and is 
shown in Figure 2.1-5.  This reduction in size would make the Ona Mine much less economically 
viable. 

2.1.5 No Action Alternative 
Under this alternative, a permit for the Proposed Action would not be issued and no mining 
would occur on the Ona site.  The existing environment on the site may or may not remain 
unchanged.  More intensive agricultural land uses are displacing agricultural land in the 
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urbanizing areas of central Florida, such as near Tampa, Orlando, and Bradenton-Sarasota.  As 
these urban areas continue to grow and displace agricultural land, there may be more demand 
to use the Ona site for more intensive agricultural activities or for residential.  Additional 
development is presently underway in the vicinity of the Ona site in the form of utility 
infrastructure, including several power plants and a wastewater treatment plant.  Development 
of the Ona site to support agricultural and residential uses would reduce the probability of 
permanent preservation of critical areas and natural corridors through conservation easements or 
CARL purchases.  Under the agricultural and residential land use scenario, additional NEBs would 
not be realized, such as the creation of lakes. 

2.2 MINING TECHNIQUES CONSIDERED 
The following sections describe the various mining techniques that have been considered.  They 
are based on IMC’s proposed approach, current technology available in the phosphate industry, 
and the techniques described in a prior EIS, which was for a mine that included about two-thirds 
of the proposed Ona site, and was prepared for Mississippi Chemical Corporation (MCC) 
(USEPA, 1981a).  

2.2.1 Mining Area Selection 
A four-year long public and agency involvement process was used to evaluate various mining 
area options.  This process is described in detail in Section 1.4.3.2 of this EIS.  The land area that 
IMC proposes to mine is the result of this process. A summary of the alternatives that these 
groups considered is presented in the Sections 2.1 and 2.3.  These summaries provide insight 
into the range of alternatives considered and the factors that were used to develop IMC’s 
Compromise Area Alternative.     

2.2.2 Mining Methods 
The main factors in the selection of the mining method were identified in the MCC EIS (USEPA, 
1981a; page 2.1-2).  The factors identified include:  

1. The spatial characteristics of the deposit (such as size, shape, attitude or dip and strike of 
deposit, and depth);  

2. Hydrogeologic conditions of the ground and surface waters;  

3. The physical properties of the mineral deposit and the surrounding rock or sediments;  

4. Economic factors, including the grade of the ore (matrix), comparative mining costs, and 
desired production rates; and,  
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5. Potential environmental impacts of the mining and processing activities on downstream 
water supplies, critical habitats, threatened or endangered species, condition of the post 
mining land surface after reclamation, and the potential for water and air pollution. 

In central Florida, the use of surface mining methods in the extraction of the matrix are favored 
due to the unconsolidated nature of the overburden and the proximity of the ore to the ground 
surface.  Like other deposits in the area, the phosphate deposits at the Ona site are bedded 
deposits that follow the sedimentary layers/patterns.   

Both dragline and dredge surface mining methods have been considered for use at the proposed 
Ona Mine.  For both techniques, all the vegetation must be cleared.  Each of these methods is 
described in detail in the following sections. 

2.2.2.1 Dragline Mining (IMC’s Proposed Action) 
2.2.2.1.1 System Description 
The dragline method is the primary mining method used in the central Florida phosphate industry, 
and has been for the last 60 years.  It is described in the MCC EIS (USEPA, 1981a; page 2.1-3) 
as:  

 “…large, electric-powered, walking draglines, which have buckets ranging from 
approximately 7 to 65 cubic yards in capacity. Dragline excavators are essentially 
large cranes with a drag bucket on the hoist cable. Loading is affected by pulling the 
bucket towards the machine with a drag cable along the top layer of material. When 
the bucket is filled, it is hoisted, and the boom and bucket are moved to the desired 
dumping position. The empty bucket is then swung back to a suitable position for the 
next loading cycle.  

Draglines excavate mining cuts averaging 300 feet wide and up to a mile long by 
stripping and side casting the overburden material into adjacent mined-out areas. The 
exposed matrix is then mined and placed in a slurry pit adjacent to the excavation.” 

IMC’s proposed mining method is the same, except that IMC proposes to use dragline buckets 
ranging in size from 30 cubic yards to 65 cubic yards (IMC, 2002).   

IMC intends to use the same conventional, opencast strip-mining techniques as approved for its 
Fort Green Mine and other mines in the same region.  The mining is planned to be accomplished 
using five or more draglines during the mine’s peak production.  The proposed mine plan shown 
on Figure 2.2-1 is based on five draglines for most of the time (two for years one to nine and five 
thereafter).  However, production requirements may dictate that this schedule be altered at some 
time during the life of the mine, and more than five draglines may be used at any one time.  IMC 
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currently has five draglines at the Fort Green Mine, and others at adjacent mines that could be 
assigned and moved to the Ona Mine (IMC, 2002). 

As described in the CDA and Additional Information submittals 1, 2, and 3 (IMC, 2002), IMC’s 
proposed mining sequence has been designed in consideration of the need to:  

1. Create storage capacity for disposal of clay and sand;  

2. Protect designated areas of upland and wetland natural systems;  

3. Maintain a consistent quality ore blend at the beneficiation plant to optimize the recovery 
of the phosphate resource; and,  

4. Use a logical progression of mining operations across the Ona site to minimize relocations 
of draglines and pumping systems.   

The mine plan and sequence are controlled to a great extent by the need to mine areas for clay 
settling first (the mine cannot operate without adequate clay storage).  Certain habitat reclamation 
goals come next, controlled by the sand tailings fill schedule. 

Starting with the available area (i.e., lands not affected by Hardee County setback requirements or 
designated as "no-mine areas of conservation interest"), IMC’s plan is presented in “blocks” with 
each block representing an area that could be mined in one year by one dragline, along with the 
associated pipeline system.  IMC’s current estimate of how the mining operations would progress 
during the life of the proposed Ona mine is presented in Figure 2.2-1.   

Within each mining block, IMC would employ a series of steps and procedures to avoid, or 
minimize and mitigate, environmental impacts typically associated with surface mining in Florida.  
Prior to commencing mining operations in each area that could harbor wildlife populations, IMC 
biologists would conduct specific pre-clearing wildlife surveys that would also include restocking 
wildlife according to the wildlife management plan as summarized in Section 4.4.  Thereafter, IMC 
would construct perimeter berm and swale systems that serve the multiple purposes of: 1) 
capturing turbid storm water runoff from the active mining operation; and 2) maintaining the water 
table on adjoining sensitive lands (e.g., other private properties and wetlands).  Section 4.7 
describes how the Best Management Practice (BMP) perimeter berm and swale systems would 
be constructed and function.  Subsequently, IMC would clear the land directionally away from 
active mining areas toward undisturbed or reclaimed land so as to complete the wildlife relocation 
process (IMC, 2002). 

The mining sequence proposed by IMC limits the number of dragline and pipeline access corridor 
crossings of "no-mine areas of conservation interest", including the floodplains of Brady Branch 
and Brushy Creek.  As noted in the CDA, where possible, IMC has positioned the unavoidable 
corridor crossing at locations where there would be the least wetland and habitat impact (IMC, 
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2002).  Under current plans, Brushy Creek has two such crossings, West Branch Horse Creek 
has two, Oak Creek has one, and Horse Creek would have no crossings. 

The total area scheduled for mining and disturbance by the Ona Mine is estimated to be about 
15,836 acres, of which 15,527 acres would be mined.  The current mining production rates for the 
site are listed on Table 2.2-1 and the mine plan is summarized on Figure 2.2-1.  Included in the 
15,836 acres is land disturbance for non-mining activities such as roads, pipelines, ditches, etc., 
that would occur adjacent to active mining areas.  Most non-mining disturbances, however, would 
occur in areas that would be scheduled for subsequent mining (IMC, 2002).   

The projected mining schedule is, at best, an estimate that can be influenced by many factors 
including market demand, economics, permit conditions, and new information on geology.  As 
stated in the CDA (IMC, 2002) and noted previously, IMC may adjust the specific schedule and 
sequence shown in the mine plan to respond to conditions at the time of mining.  

Table 2.2-1 provides proposed average and maximum mining rates based on the current plans for 
the Ona Mine.  As market conditions and/or subsequent permit limitations may cause the plans to 
change, yearly production cannot be predicted with certainty.  For this reason, the average mining 
rate is used to predict the mine life, and the maximum mining rate is used for gauging other 
impacts.  The average mining rate is based on the total acres available for mining, divided by the 
estimated mine life in years (15,527 acres/24 years = 647 acres/year) (IMC, 2002).   

The maximum mining rate shown in Table 2.2-1 is based upon the mine operating three shifts per 
day, seven days per week, 52 weeks per year, with five or more draglines, using a sequence that 
would maximize the rate of mining.  This maximum mining rate schedule is assumed to produce 
the maximum impact.  A reduction of the operating schedule (e.g., a reduction from a seven-day 
work week to a five-day work week to meet market conditions) would reduce the mining rate and 
extend the mine life, and thus, presumably reduce the annual impact.  This maximum rate of 
mining, if maintained for the life of the mine, would complete mining in 16 years.  The operation 
schedule is based on the concept that for the first eight years, two draglines would be used with 
the extracted ore transported to the Fort Green Beneficiation Plant.  In the ninth year, three other 
draglines would be moved to the Ona Mine (IMC, 2002).   

The access corridors shown on Figure 2.2-1 are located to provide for the mine transportation 
needs of the ore (matrix), clay and sand tailings, power lines, water recirculation system, and 
mobile mine equipment (both on roads and dragline walk paths).  The basic design provides a 
containment ditch and berm on both sides, and room for operational use.  The corridors shown on 
Figure 2.2-1 are either 400 or 600 feet wide, depending on the need for clay and water 
recirculation pipes or ditches.  Typical cross sections are shown on Figure 2.2-2.  The access 
corridors would remain active until they are no longer needed, then being reclaimed (leaving 
roads for land management activities, including the crossing of the floodplains as described in 
Section 4.2) (IMC, 2002). 
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The information supplied in Table 2.2-2 is IMC’s current estimate of areas for mining based on 
limited prospect drilling information.  Currently available prospect data indicates that the 
overburden thickness averages about 33 feet, and the matrix (ore) thickness averages about 26 
feet, for a total average mining depth of about 59 feet.  The final acreage that would be mined 
may decrease due to currently unknown permit and/or field conditions, and assumptions for 
various factors (e.g., economics, setbacks, matrix thickness, etc.) used in the mine planning.  As 
the prospecting is completed, the estimated amounts of ore and sand /clay waste can be 
expected to change.  For this reason, the mining sequence is subject to change, such that the 
sequence shown on Figure 2.2-1 represents only one of many possibilities.  The actual mining 
sequence would be determined on a year-to-year basis, and would be part of the information 
contained in annual reports.  Flexibility to change the mining plan is an economic necessity due to 
fluctuating market demands and to the variable nature of the deposits (IMC, 2002). 

IMC proposes to close Sydney Roberts Road (In Sections 15 &16) to allow mining of the matrix.   
Currently, Sydney Roberts Road is a dead end and only provides access to the Ona site.  Once 
mining operations begin on the site, IMC would be the only users of the road.  Post Plant Road 
and other roads in Sections 29 & 30, Township 33 South, Range 23 East, may also be proposed 
for closure or relocation (see Figure 2.2-1)(IMC, 2002).   

2.2.2.1.2 Environmental Considerations 
Draglines are more efficient than dredge-mining methods in the consumption of electricity.  As 
discussed in the MCC EIS (USEPA, 1981a; page 2.1-4) previous analyses show that dragline 
power consumption per ton of product is about half that of the dredge mining method.   

In addition to clearing vegetation in areas to be mined or used for waste disposal storage, which is 
common to all mining methods, transport routes must be provided to allow the dragline to move 
around the site.  Transport routes are typically selected to avoid disturbing sensitive lands that 
would not otherwise be affected by the mining operations.  Because dragline relocation can be 
particularly impacting at stream crossings (USEPA, 1981a), IMC has limited the number and 
location of such crossings. 

When draglines are used, the mine pits must be dewatered for efficient mining.  This dewatering 
can affect the water table of adjacent property owners and sensitive habitats.  Certain 
precautions, such as setbacks and use of perimeter ditches can minimize these adverse impacts.  
Additionally, because the subsurface soils are usually moist, draglines produce little fugitive dust 
(USEPA, 1981a).  Draglines also allow the recovery of phosphate matrix to be more complete 
(USEPA, 1981a).   
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2.2.2.1.3 Technical Considerations 
Walking draglines are versatile machines that perform optimally when digging unconsolidated 
material (soil).  The long reach of the dragline enables it to dig and move the soil overburden and 
mine the matrix without re-handling the materials.  Draglines can selectively mine and cast 
overburden.  Draglines can selectively strip and place the leach zone material near the bottom of 
the mining cut, subsequently covering the leach zone material with overburden spoils (USEPA, 
1981a).  

For safety and optimum matrix recovery, a dragline needs the mining cut to be essentially dry (no 
free flowing water).  High water table conditions in the overburden, combined with unfavorable soil 
conditions, can result in slope failure of the sidewalls (the side walls are called “high walls,” but 
this does not necessarily indicate the height of the cut slope).  Slope failure could be a safety 
hazard.  Excessive water in the mine cut also makes it more difficult for the operator to identify the 
matrix horizon.  This can impact the matrix recovery, and the production rate.  Normal dragline 
operation, with appropriate pit dewatering, provides good control of the mine cut (including slope 
failure), and matrix removal (USEPA, 1981a).   

2.2.2.2 Dredge Mining 
2.2.2.2.1 System Description 
Dredges are used to a limited extent in Florida phosphate mining.  Only one mine used dredges.  
This mine has operated intermittently over the last ten years because of the economics of the 
operation.  Dredges can be used to excavate submerged overburden and matrix.  The dredge is 
operated within a pond area, which is advanced by the operating dredge.  A typical dredge design 
consists of excavating equipment mounted on a barge, with the excavating part of the dredge 
supported on a boom at the forward end.  Several retractable anchor posts are located at the 
stern to hold the barge in place, and to allow the barge to pivot (USEPA, 1981a). 

There are two basic types of dredge, mechanical and hydraulic.  As described in the MCC EIS 
(USEPA, 1981a; page 2.1-6), mechanical dredges excavate bulk material and fall principally into 
the following general categories: 1) a grapple dredge, which a dry land clamshell or dragline 
mounted on a barge; 2) a dipper dredge, which is a barge-mounted power shovel; and 3) bucket 
ladder dredge, which is a chain of buckets moving from the work face to a point above the surface 
of the water. 

Hydraulic dredges continuously remove sediments through by suction of a dredge pump, 
supplemented by mechanical excavators, when necessary.  The principal types of hydraulic 
dredges employed in the mining industry are: 1) plain suction dredge, the simplest form of 
hydraulic dredge that uses no excavator; and 2) cutterhead pipeline dredge, which is similar to the 
plain suction dredge but is equipped with a rotating cutter surrounding the intake end of the 
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suction pipe.  The cutterhead pipeline dredge is considered to be the most appropriate for use in 
Florida phosphate mining operations (USEPA, 1981a). 

At least six large capacity dredges would be required to mine IMC’s Ona site in approximately the 
same amount of time.  Three of the barges would strip the overburden and the other three would 
mine the matrix.  The overburden dredge would excavate ahead of the matrix dredge.  
Overburden material would be pumped as slurry to reclaim previously mined areas.  Water 
removed from the overburden slurry would flow back to the dredge pond and would be re-
circulated.  The matrix dredge would excavate the phosphate ore, and the resulting slurry would 
be pumped to the beneficiation plant (USEPA, 1981a). 

2.2.2.2.2 Environmental Considerations 
Dredge systems use a lot of energy and water compared to a dragline.  The dredge system 
consumes a lot of water because of water entrainment in clays in both the overburden and the 
matrix, and through evaporation from the dredge ponds.  Since the dredges require ponded areas 
in which to work, dewatering is not necessary to strip the overburden.   

Since a dredge cannot selectively dispose of areas of non-phosphate bearing material within the 
matrix zone, dilution of the ore can occur.  This can result in the transport of material to the 
beneficiation plant that has a lower phosphate to waste ratio.  This increases power consumption 
and mining cost (USEPA, 1981a).  

2.2.2.2.3 Technical Considerations 
The benefit of the dredge is its ability to mine materials that are submerged in water.  Most 
dredges are electric-powered and perform well when mining unconsolidated, sandy material, but 
do not perform well when hardpan or stiff clay zones are present (USEPA, 1981a).  The Ona site 
has both of these conditions.   

Because the area being mined is submerged, the operator cannot directly see the phosphate 
matrix/bedrock contact as it is being mined.  Therefore, detailed mapping of the matrix horizon 
contacts and precise dredge control is required to ensure maximum recovery and to avoid dilution 
of the phosphate matrix (USEPA, 1981a). 

2.2.2.3 Mining Method Summary 
Draglines are considered the preferable mining method from both a production and environmental 
standpoint.  Although they require dewatering of the mine cut, draglines remove essentially the 
entire phosphate matrix, and are more energy efficient (USEPA, 1981a).  For these reasons, the 
dredge mining system was dropped from consideration and not studied in detail. 
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2.2.3 Matrix Transport 
The matrix is transferred from the mining areas to the beneficiation plant after it has been 
excavated.  The methods of transporting matrix to the plant area are energy intensive since large 
volumes of material must be moved.  The selected transport method would preferably have 
relatively low cost and minimal effect on the environment (USEPA, 1981a).  Two alternate 
methods of transporting the matrix from the mine to the beneficiation plant were evaluated for the 
Ona Mine.  These are slurry pipeline and conveyor transport, and are described in the following 
sections. 

2.2.3.1  Matrix Transport by Slurry Pipeline (IMC’s Proposed Action) 
2.2.3.1.1 System Description 
The slurry pipeline matrix transportation system is currently being used exclusively in the central 
Florida phosphate district.  After stacking the excavated matrix outside the excavation area, it is 
placed into a slurry pit or “well.”  The matrix is partially separated during the slurry process by high 
pressure water jets, called hydraulic monitors or guns, then directed into the matrix pile to break-
up and slurry the ore.  Large rocks and debris are screened out before the slurry is pumped 
through pipelines to the beneficiation plant.  The use of pipelines to transport the matrix provides a 
flexible and easily managed system that can be routed around obstacles, and readily fit to any 
mining configuration (USEPA, 1981a). 

To transport the slurry, IMC proposes multiple independent pipeline systems that would initially 
extend from each of IMC's mining locations to the Fort Green southern washer facility, but 
eventually would extend to the Ona beneficiation plant, once operational.  Each pipeline system 
would be similar to those presently in use elsewhere in the central Florida phosphate district and 
would consist of a slurry pit, slurry pit guns, a sieve screen (grizzly screen), a pit pump, booster 
pumps, and the pipeline.  The slurry pit would be approximately 160 feet in diameter.  The pit 
guns would be located at the pit discharge just before the point where the matrix enters the 
pipeline.  The pit pump would "lift" the matrix out of the slurry pit into the pipeline.  The matrix 
pipeline would be 20 to 22 inches in diameter with a flow of 16,000 to 18,000 gallons per minute 
(gpm).  The pipeline would have booster pumps spaced approximately 4,000 to 5,000 feet apart 
along its length.  The locations of the matrix booster pumps would vary depending on the size and 
availability of the individual pumps to be used, and the topography of the transportation route 
(USEPA, 1981a; IMC, 2002).   

The access corridors shown on Figure 2.2-1 are located to transport the ore (matrix), clay and 
sand tailings, etc, from the mine to the beneficiation plant and back to the mine area for sand and 
clay deposition and reclamation.  Typical cross sections are shown on Figure 2.2-2.  The access 
corridors are located to provide the shortest possible path for movement of the materials, since 
the cost of energy to pump the matrix and tailings is a function of the distance.  At stream 
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crossings, the slurry pipes would be encased so if a break were to occur, the contents would be 
diverted to a catchment area rather than being released to the stream.  The catchment areas 
would be sized based on the slurry line capacity and estimated time until the line could be stopped 
for repaired (IMC, 2002).  

2.2.3.1.2 Environmental Considerations 
Vegetation would be removed and wildlife disturbed or displaced along the actual path of the 
pipeline transport system.  In addition, pipeline or pump failure could result in the release of matrix 
slurry.  This is of particular concern at stream crossings since such a failure could result in slurry 
being released directly into the stream.  IMC proposes to use encased pipelines and leak 
detectors at stream crossings, as well as other operational and preventive maintenance practices 
used in the phosphate industry (i.e. pipeline inspection, rotation, and low pressure shutoff systems 
and corridor side berms) (IMC, 2002).    

The pipeline transport system is energy intensive because of friction losses in the pipeline, and 
because the slurry must be pumped at high velocities (greater than 14 feet per second) to keep 
the large particle sizes suspended and moving (USEPA, 1981a).   

Matrix transported in a slurry system is closed to the atmosphere, and consequently, is not a 
source of air pollution.  Therefore, air pollution equipment, and the energy required to operate 
such equipment, is not needed in a slurry transportation system (USEPA, 1981a).  

2.2.3.1.3 Technical Considerations 
Slurry transport can move large volumes of matrix over variable ground conditions. Slurry 
transport also helps to disaggregate the matrix prior to its arrival at the washer system.  The slurry 
transport system is highly mobile and easily adapted to changes in mining location.  In addition, 
the system is not hampered by weather conditions.  Slurry pumping systems are a proven 
technology with which the industry has a great deal of experience (USEPA, 1981a).  The existing 
Fort Green Mine uses a slurry transport system, and therefore has the equipment needed to 
transport the matrix in this manner.  Expansion of the system to accommodate the Ona Mine 
would not require much additional equipment.  This equipment would be transferred to the Ona 
Mine operation when the Ona beneficiation plant is built. 

2.2.3.2 Matrix Transport by Conveyor 
2.2.3.2.1 System Description 
Some phosphate mining companies have considered conveyor transport systems as an alternate 
method for matrix transport.  Formerly, one such phosphate company in Florida used a conveyor 
belt system, but later abandoned it and installed a slurry pipeline system (USEPA, 1981a).   
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A conveyor system is a complex set of mechanical components that supports and propels a belt.  
This belt carries the bulk material that is being transported.  The conveyor system is suited for 
continuous transport of bulk material when loaded at a relatively uniform rate.  Although the total 
quantity of matrix to be transported suggests that a conveyor system could be efficient for 
phosphate mining (USEPA, 1981a), and if the economics of using such a system improve, it may 
be considered for the future. 

For matrix transport at the Ona Mine, multiple independent conveyor systems would be required 
to transfer the matrix from each mining area to the beneficiation plant.  Each transfer point would 
consist of an exchange of matrix from one conveyor to another in order to keep the conveyor 
lengths manageable.  To transport the required amount of matrix from the mining areas to the 
beneficiation area, a 48 to 96-inch wide conveyor systems would be needed (IMC, 2002). 

2.2.3.2.2 Environmental Considerations 
The impacts of the conveyor transport system are similar to those associated with the slurry 
pipeline system, as described in Section 2.2.3.1, except that water is not required for conveyor 
transport.  In fact, in order to transport the matrix without excessive spilling and loss, the matrix 
must be dewatered to about 70 to 80 percent solids.  To maintain a low water content in central 
Florida, the conveyor system would likely need to be enclosed.  The conveyor would be 
completely enclosed at sensitive points (road or stream crossings) in order to contain potential 
spills. 

2.2.3.2.3 Technical Considerations 
As described in the MCC EIS (USEPA, 1981a; page 2.3-4), the design of a conveyor system 
requires consideration of such factors as: 1) the characteristics of the material to be conveyed 
(moisture density, lump size, fines, condition, particle shape); 2) the rate of transport; and, 3) the 
need to handle the material at different rates.  Generally, the characteristics of the material to be 
transported must remain constant.  To ensure this, the matrix must be handled twice at the mine 
area, including moving it from the mining unit to a storage/dewatering pile, and to the conveyor 
system for crushing and transport. 

The design concept would have the dragline place the matrix in a line on the bank parallel to the 
mine cut.  After adequate drainage time, the matrix would be loaded by a front-end loader into a 
feeder/breaker to crush oversize particles, which would feed the movable conveyor system.  The 
conveyor system would be moved sideways to stay parallel to the mine cuts.  

Conveyor systems are not as mobile, and have higher capital and maintenance costs than a 
pipeline system (USEPA, 1981a). 
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2.2.3.3 Matrix Transport Summary 
From a technical and operational standpoint, slurry pipelines provide the least expensive 
(substantially), most flexible, proven method of matrix transport and in keeping with experience; 
this system is proposed for use at the Ona site.   

2.2.4 Matrix Processing 
After the matrix is mined and transported to the plant area, it is physically separated (beneficiated) 
to obtain a saleable product.  At the plant, the phosphate is separated from the waste materials 
such as sand and clay.  Two systems for beneficiation of the phosphate matrix have been 
considered for the Ona Mine.  These include wet processing (conventional beneficiation) and dry 
acidulation, and are described in the following sections. 

2.2.4.1 Conventional Beneficiation (IMC’s Proposed Action) 
2.2.4.1.1 System Description  
Wet flotation process beneficiation is presently employed throughout the central Florida 
phosphate district.  It is a relatively mature technology and the general methods used today are 
essentially the same as those used in the 1940's.  This system is most suitable with the pipeline 
system of matrix transport.  The major components of wet processing beneficiation are the 
washer section, feed preparation area, and flotation plant (USEPA, 1981a).   

During the first five to eight years of mining the Ona site, IMC would continue to use the Fort 
Green Beneficiation Plant, which uses the wet process to produce as much as 5.5 million tons 
per year of phosphate rock product. With constantly-evolving technological improvements and 
variability of the ore (matrix) reserves being mined over time, changes to the process would be 
made as needed to optimize beneficiation plant performance. However, these changes should 
not have materially adverse effects upon water consumption or discharge water quality.  The 
proposed Ona Beneficiation Plant would be designed to recover phosphate rock from ore 
(matrix) representative of the southern portions of the central Florida Phosphate district.  This 
matrix tends to have less coarse (pebble) and more fine (concentrate) product than the more 
northerly mines.  The proposed Ona Beneficiation Plant would represent the most recent 
evolution of the method, incorporating IMC’s experience from its other plants (IMC, 2002). 

The beneficiation process begins in the mine cut near the dragline, where the raw matrix is 
slurried with hydraulic monitors.  Large electrically powered pumps vacuum the slurried matrix 
and pump it to the processing plant as described in Section 2.2.3.1.  The slurry is adjusted 
along the pipeline with water to maintain appropriate pumping characteristics.   The slurry is 
separated into various grain sizes at the beneficiation plant, which are then processed to 
upgrade the quality of the phosphate material (IMC, 2002).   
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Because of the marine origin of the phosphate matrix, the proportion of grain sizes and 
mineralogical contaminants in each grain size fraction varies from one parcel of land to another.  
The mine operators have some control over the scheduling and blending to adjust for this 
variation, but ultimately the beneficiation plant must be able to accommodate the inevitable 
variations (IMC, 2002). 

The process of separating the size fractions is performed in five areas of the beneficiation plant 
complex: 

1. Washer - Slurried matrix from the mine is screened and separated into four different 
components in parallel circuits: coarse reject, pebble, feed for flotation, and clays in 
parallel circuits.  The pebble is usually saleable product, the flotation feed is transferred to 
the Feed Preparation Plant, and the clays and coarse reject are pumped to the appropriate 
disposal areas (clay settling areas, reclamation area, etc.). 

2. Feed Preparation - The feed component is further screened into three sizes, spiral feed, 
coarse feed, and fine feed for processing.  The coarse and fine feeds are transferred to 
their respective conventional flotation circuits; the spiral feed is transferred to a spiral 
flotation circuit. 

3. Flotation - Flotation is done in separate parallel circuits for the coarse and fine feed size 
components.  The two are separated because the different particle sizes and weights 
respond differently to the flotation process, requiring different processing equipment.  In 
this step of beneficiation, reagents are added to the feed and the mix is vigorously bubbled 
to separate the saleable phosphate material from the sand.  The process has two stages: 
a "rougher" stage picks up virtually all the phosphate and some sand, while the "cleaner" 
stage floats the silica, leaving an amine phosphate concentrate product.  The residual 
sand tailings are then pumped to the mine for use as reclamation backfill.   

4. Spiral Flotation - The spiral circuit is conventionally used in the mineral industry to make 
gravity separations.  The phosphate industry’s use of the spiral is unique in that reagents 
are added to the feed to conduct a "skin" float on the particle.  The spiral’s skin float is able 
to recover particles that are too coarse for conventional flotation cells to float.  Fine 
particles do not respond well on the spiral.  Therefore, they must be removed from the 
feed to achieve saleable product grades.  The sand tailings from the spiral flotation are 
pumped to the mine for use as reclamation backfill. 

5. The Heavy Media Plant - is used to upgrade sub-grade pebble product.  Due to the 
variations in marine laid deposits, the draglines occasionally encounter pebble that is 
contaminated with limestone and dolomite.  The heavy media plant makes use of the 
different density of the components to remove the heavier phosphate material from the 
limestone and dolomite material. 
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The support facilities for the beneficiation process include a reagent storage yard.  This is a tank 
farm with transfer pumps for preparation and storage of the various reagents used in the 
process.  These reagents include liquid fatty acid, sulfuric acid, fuel oils, amines, solid soda ash, 
magnetite, and ferrosilicon. The plant design and layout would incorporate allowances for future 
technology development (IMC, 2002).   

The waste products resulting from beneficiation are quartz sand tailings and clays.  Generally, 
sand tailings are pumped to reclamation sites.  Whenever possible, a gravity-flow system is used 
to transport waste clays away from the beneficiation area (USEPA, 1981a).  The methods used to 
dispose of these waste products are described in Section 2.2.7. 

After beneficiation, “wet rock” phosphate is stored in bins in the plant area for draining and grade 
analysis and is then transferred to a primary wet rock storage area.  The “wet rock” phosphate 
would be shipped to customers or IMC concentrates/fertilizer plants by rail. 

2.2.4.1.2 Environmental Considerations 
The aboveground storage of waste clays (as described in Section 2.2.7) is the primary 
environmental consideration associated with the beneficiation process.  Dam failures, although a 
remote possibility since the increased stringency of state safety requirements (F.A.C. 62-672, 
1999), pose a potential for significant degradation of water quality in the receiving water systems 
and damage to aquatic ecosystems.  The conventional wet beneficiation process requires less 
energy than the other alternatives (USEPA, 1981a). 

2.2.4.1.3 Technical Considerations 
Wet process beneficiation is the commonly used method for economically extracting phosphate 
product from the mined ore.  The wet process is the only economically feasible method to 
separate the phosphate mineral particles from the clay and silica sand.  Water management has 
improved over the years, allowing between 95 and 98 percent to be recycled.  Water loss primarily 
occurs through evaporation from water bodies and entrainment of water in waste clays.  Clay 
settling areas (typically above-grade) are used for waste clays.  Sand tailings, another byproduct, 
are disposed of in mine cuts or are used to build retaining dikes for the waste clay settling areas 
(USEPA, 1981a). 

2.2.4.2 Direct Acidulation 
2.2.4.2.1 System Description 
As described in the MCC EIS (USEPA, 1981a; page 2.4-5) the direct acidulation process for 
beneficiation has been in the experimental stage for an extended period.  With direct acidulation, 
the matrix is digested with sulfuric acid to recover the phosphate as phosphoric acid.  Initially, the 
matrix must be ground to a fine particle size to achieve the proper dissolution.  During this 
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process, a filtration system removes gypsum, clay, silica, and other acid-insoluble waste materials 
(USEPA, 1981a).  This process is applicable only to high-grade ores, which do not contain lime or 
clay.  No phosphate mining company in the central Florida phosphate district uses this process.   

Because this process is still considered experimental and is not presently in use at any phosphate 
mine in the central Florida phosphate district, this option was dropped from further consideration.  
Therefore, a detailed evaluation of the relative impacts of the process is not included in this EIS.   

2.2.4.2.2 Environmental Considerations 
The primary environmental concern for beneficiation with the direct acidulation process is the 
potential for significant negative impacts on local air and water quality.  The extensive use of 
sulfuric acid could result in a potential for acid emissions into the atmosphere and the receiving 
surface waters.  Due to the clay content in the matrix, a significant amount of acid would be 
retained in the filter cake, and present potential for adverse ground and surface water impacts at 
the disposal site (USEPA, 1981a).  Additionally, there is an increase in the amount of hazardous 
materials that are stored and used at the mine site. 

2.2.4.2.3 Technical Considerations 
Since the direct acidulation process is still experimental, little is known about large-scale product 
recovery and operation.  Operational costs are expected to be high due to the rate of sulfuric acid 
consumption.  Sulfuric acid consumption rates are estimated to be much greater than those of 
conventional beneficiation because of reactions of the acid with calcium and magnesium which 
are contained in the matrix (USEPA, 1981a). 

2.2.4.3 Matrix Processing Summary 
Presently, wet process beneficiation is the only viable method of phosphate ore processing in the 
central Florida phosphate district.  Nearly all water used in the process is recycled for further use.  
Impacts on air quality are minor, and energy consumption is relatively low.  Adverse impacts 
include the need for aboveground storage of waste clays and the potential, although remote, for 
dam failure.  Direct acidulation requires grinding of the ore as well as reaction with sulfuric acid.  It 
is only suited for high-grade ores with no lime or clay.  This is an unproven, experimental process 
(USEPA, 1981a).   

2.2.5 Plant Siting 
2.2.5.1 Siting Considerations 
Initially, mined matrix would be pumped to the Fort Green Mine Beneficiation Plant for recovery of 
the phosphate rock product.  When economics warrant, a new beneficiation plant would be built at 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
2-19 

October 2002  

Ona, and the remaining matrix from the mine area would be processed through the new plant 
(IMC, 2002).   

The Ona beneficiation plant would include a washer, sizing, flotation, reagent area, product 
storage, offices, shops, warehouse, rail yard, and water handling system.  Processes may include 
all current technology for the recovery and upgrading of the phosphate rock to a saleable product 
from the phosphate matrix.  There would be no chemical plant, gypsum stack, or rock drying 
facilities located at the Ona Mine.  A conceptual layout of the Ona plant facilities is shown on 
Figure 2.2-3.  Approximately 150 acres would be needed for the plant site.   Siting a beneficiation 
plant involves a compromise between the following, somewhat competing, elements: 

• The loss of phosphate resources under the plant location (site the plant in an area of low 
ore values); 

• The cost and consumption of energy required for movement of water, ore, and waste 
products (site the plant near the center of the deposit that would be processed through it); 

• The extent and cost of transportation and power to and from the plant site. This includes 
items such as railroads and the existing transportation network (for goods, services, 
product, and workers); 

• The destruction of environmentally sensitive areas; and, 

• Potential conflicts with the siting of the clay settling areas (IMC, 2002). 

After consideration of the above elements, three potential plant sites were identified by IMC as 
shown on Figure 2.2-4, and listed below: 

• Plant Site #1, the original site selected by MCC, which was located near the existing water 
supply wells.  This site was eliminated because it is needed as a clay settling area;  

• Plant Site #2, a site previously considered by IMC.  This site was eliminated because of 
environmental considerations; and, 

• The Ona plant site proposed by IMC. 

Each of these three areas is described in the following sections. 

2.2.5.2 Ona Plant Location (IMC’s Proposed Action) 
IMC’s proposed location for the new Ona plant is in Section 25, Township 34 south, Range 23 
east and Section 30, Township 34 south, Range 24 east, and is approximately 1,000 feet north of 
SR 64.  This site is in close proximity to existing rail lines and roadways, thereby reducing the 
expense and potential loss of reserves associated with the construction of new facilities at the 
Ona site.  Groundwater supply wells are proposed in the plant site area and pumping distances 
would be short.  The site is close to the center of the property, and therefore, reduces pipeline 
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transport system length and consequent power requirements.  The plant would not be located 
where clay settling storage areas are needed, in an area of low ore value.  Additionally, it is 
located outside of environmentally sensitive areas (IMC, 2002). 

The proposed site presently consists of improved and unimproved pasture, with areas of live oak, 
shrub swamp, freshwater marsh, and upland hardwood-conifer mixed.  The proposed site does 
not contain any unique or ecologically critical habitat, and substantial areas of similar habitat occur 
throughout the Ona site.  Land clearing and preparation prior to construction of the beneficiation 
plant would result in the loss of natural habitat that might impact listed plant and animal 
populations.  However, mobile species of wildlife are expected to migrate to adjacent undisturbed 
areas, while pre-clearing surveys would locate less-mobile individuals and plants that would be 
relocated to undisturbed areas prior to the commencement of construction (IMC, 2002). 

2.2.5.3 Other Plant Locations Considered  
The first area considered (Site #1 on Figure 2.2-4) was the site previously proposed by MCC 
because of its proximity to the existing deep wells.  This site was eliminated by IMC early in the 
process when it became clear that this location or area would be needed for clay settling (IMC, 
2002). 

Site #1 is currently vegetated with a mixture of unimproved pasture, palmetto prairie, freshwater 
marshes, and mixed hardwood/conifer forests.  It is immediately adjacent to a high-quality mixed 
wetland hardwood forest, contained within Conservation Area #9 in Section 17, and construction 
and operation of a beneficiation plant at this location could adversely impact the existing habitat 
for wildlife and listed plant species.  Also, reclamation plans include the creation of a contiguous 
parcel of mixed wetland hardwood forest from Conservation Area #9 southward through Section 
20 and into Section 29.  This would not be as feasible if the plant were to be constructed at Site 
#1 (IMC, 2002).    

The second location (Site #2 on Figure 2.2-4) is in an area close to existing roads and railroads.  
This location is within Area of Conservation Interest #11, which contains high quality forested 
wetlands and palmetto rangeland surrounded by contiguous natural plant communities.  Site #2 
contains shrub marsh, live oak, freshwater marsh, and temperate hardwood communities that 
IMC proposes to leave undisturbed.  Thus, this location was eliminated from consideration (IMC, 
2002).   

2.2.6 Water Management 
2.2.6.1 General Description 
Because the mining and processing of phosphate requires significant quantities of water, it is an 
essential element of phosphate mining operations in Florida.  Water is used to transport ore from 
the mine to the plant, to transport and process the ore feeds and products through the 
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beneficiation plant, and to transport the waste products away from the plant to disposal sites 
(USEPA, 1981a). 

Competition for water in Florida has prompted conservation measures on the part of all water 
users.  As shown in Table 2.2-3, phosphate mines in Florida have responded to the pressures for 
reduced water consumption by reducing their withdrawals by nearly 56 percent since 1991. For 
the proposed Ona Mine, 96 to 98 percent of the water used in processing the phosphate ore is 
expected to be recycled (IMC, 2002). 

IMC has estimated the amount of water consumed by the mining and processing, including the 
recycled water, to be 600 gallons per ton of product.  For the first eight years of the mine life, 
phosphate rock production is expected to average 2.5 to three million tons per year.  From the 
ninth year through 24th year, the production is expected to average five to six million tons per year. 
The water balance that was calculated recognizes that the Ona Mine initially would be an 
extension of the Fort Green Mine operation (IMC, 2002).  Therefore, since the water systems are 
completely integrated, the water balance described in the CDA and summarized herein is for the 
Ona and Fort Green Mines, combined.  

During the life of the mine, the drainage area captured by the Fort Green and Ona Mine re-
circulation system would vary from 9,320 acres at the beginning, increasing to 13,257 acres in 
mid-mine life, and ending at 9,010 in the last year of mine life.  It is not practical or necessary to 
develop a conceptual mine plan that is detailed enough to allow calculation of the drainage area 
corresponding to each dewatered pit (IMC, 2002). 

The water budget presented in the CDA includes the rainfall and evapotranspiration (ET) from the 
drainage areas included within the recirculation system.  Water entering the system from incident 
rainfall on the drainage areas is estimated based on historical rainfall at a Wauchula rainfall 
monitoring station to be 45,902 acre feet per year (acre-ft/yr).  Water leaving the system as a 
result of ET is estimated by IMC to be 32,368 acre-ft/yr (IMC, 2002). 

The three alternatives considered for process water sources were: 1) groundwater, 2) surface 
water, and 3) a combination of the two.  IMC proposes a combination of groundwater pumping 
and surface water capture for the proposed project water sources.  The Ona Mine water balance 
complies with the Areawide EIS recommendation that the mines reduce reliance on groundwater 
and use surface water as the primary source (USEPA, 1978).   

2.2.6.2 Process Water Sources 
2.2.6.2.1 Combination of Groundwater Withdrawal and Surface Water Capture (IMC’s Proposed 

Action) 
IMC’s proposed water sources include both groundwater and surface water.  Figure 2.2-5 is a 
graphical depiction of the mine water balance.  The projected groundwater use demands for the 
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Ona Mine project are presented in the CDA and are summarized in Table 2.2-4 (IMC, 2002).  The 
sources of groundwater would include both potable and non-potable water pumped from the 
Floridan Aquifer System (FAS), either from existing wells at the Fort Green Mine or from existing 
wells or new wells proposed at the Ona site. Water captured from the mine re-circulating system 
would be the surface water source.  Both the average annual and peak monthly groundwater 
demand is presented in Table 2.2-4.  The average annual demand is based on historic annual 
average rainfall, and the proposed production rate of 2.5 to six million tons per year (IMC, 2002).  
The peak water demand is based on drought conditions and the same average production rate. 

IMC is proposing to install three production wells (two for use, and one for standby) at the Ona 
site as permitted under the IMC’s existing WUP No. 2011400.008.  These wells would be used for 
makeup water to the recirculation system.   Any water that is needed in excess of that available 
through the wells at Ona would be supplied by wells at the Fort Green Mine (IMC, 2002) through 
an inter-connected ditch system.  The WUP sets limits on each well and total overall usage, giving 
IMC the ability to transfer water between the mines as needed.  When the mining infrastructure 
(beneficiation plant, administrative buildings, etc.) is built at the Ona site, an additional three wells 
would be needed.  These additional wells would be used for: 1) potable and sanitary needs; 2) 
utility water purposes; and, 3) fire protection needs.  These additional wells would be incorporated 
into the existing water use permit when the facilities are being planned (IMC, 2002). 

As a part of the WUP, Schreuder, Inc. performed an evaluation for the new use of water from the 
UFA.  The evaluation was performed in 1995 and 1996, and SWFWMD subsequently issued the 
permit in June 1996.  A review of the impacts of the proposed withdrawals is included in Section 
4.5.1.5. 

The majority of the water for the Ona Mine is required in the recirculation system to provide 
detention time for clay settling.  The system allows the clays to settle out from the process water 
while providing a clear source of water for mining and processing.  As stated in the CDA, for a 
detention time of 15 days and a re-circulation rate of 150,000 gpm, a minimum volume of 
approximately 10,000 acre-feet is needed (IMC, 2002).  If lower volumes are in the recirculation 
system, the system can become less efficient separating clay and phosphate minerals.  The 
change in storage for the mine recirculation system was calculated from a water budget analysis 
for the Ona mine.  In the analysis, discharge from the system would only occur when the storage 
has reached it’s maximum capacity of 10,000 acre-feet (see Section 2.2.6.3).  

The water balance for the Ona Mine presented in the CDA is described in detail in Section 4.5 of 
this EIS.  A summary is presented in Table 2.2-5.  The analysis was performed assuming an 
estimated surface water catchment area based on the scheduled mining and reclamations areas 
that vary from 9,320 acres at the beginning, increasing to 13,257 acres in mid-mine life, and 
ending at 9,010 acres in the last year of mine life.  The monthly water makeup requirements for 
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the Ona Mine vary between zero and 17.46 million gallons per day (mgd), with an average annual 
of 4.61 mgd. 

The amount of surface and groundwater contributions to the re-circulation system depends on the 
rainfall and available storage within the system.  The mine water balance takes into account the 
available storage in the clay settling areas with the proposed construction and filling schedule.  
Other than limited storage in the mine cuts and the initial water storage pond at the Ona plant site, 
the clay settling areas are the primary water storage areas.  

2.2.6.2.2 Surface Water Sources 
Sources of surface water include the numerous on-site streams and the surface water capture of 
the rainfall catchment area.  These are the only sources of surface water available and as such 
are the only sources considered for the surface water use-only alternative.  IMC does not propose 
to use any source of surface water that flows on, through, or near the site as a source of water.  
There is no water impoundment to serve as a source of process water for the Ona Mine.  The 
difference between the captured rainfall and the evaporation and ET losses would be used as the 
surface water makeup source in the recirculation system.   

No alternate sources of surface water are available as a reliable source of makeup water for the 
mining system.  As stated in the MCC EIS and based on field measurements presented in Section 
3.5, the quantity of water in surface water streams varies throughout the year with the seasonal 
weather patterns (USEPA, 1981a).  Thus, an alternate source of makeup water is needed for 
continuous supply to the recirculation system. Capturing surface water for the recirculation system 
as proposed by IMC is the only available method that can be used to provide this supply.  
However, it is insufficient to provide all of the makeup water needed, but it does reduce the 
amount of groundwater that is needed.  The ratio, based on the average annual water budget, of 
surface water captured to groundwater withdrawals is approximately 2.7:1. 

2.2.6.2.3 Groundwater Sources 
The three major sources of groundwater from the site location are: 1) the surficial aquifer system 
(SAS); 2) the intermediate aquifer system (IAS); and, 3) the upper Floridan aquifer (UFA).  These 
three water bearing zones have different physical characteristics and water chemical properties.  
The SAS is of low yield and extraction is typically used for local irrigation, limited domestic use or 
construction dewatering (SWFWMD, 2000b).  The IAS is a more permeable zone than the SAS, 
but the typical yield from this system varies throughout the water-bearing zone.  The IAS is 
considered a leaky-confined aquifer; well yields are typically from 50 to 500 gpm (Wilson, 1977).  
Typical uses of the IAS are for public supply, domestic use and irrigation (SWFWMD, 2000b).  
The UFA is the principal source of water in the SWFWMD region (SWFWMD, 2000b).  Wells 
developed in the UFA yield large quantities of water, often in excess of 1,000 gpm. 
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Technical Considerations 

The primary advantage of using groundwater as a makeup water source is that the available 
supply is less dependent on the amount of rainfall for any given year.  The withdrawals from the 
UFA are permitted by the SWFWMD, and as such have already given approval to IMC for the 
WUP.   

Environmental Considerations 

The amount of water that is entrained in the waste clays directly influences the amount of makeup 
water needed, as it is the primary user of water.  As explained in the CDA, the entrainment of 
water into the waste clays accounts for approximately 40 percent of the overall water use budget 
(IMC, 2002).   

As described in Section 3.5, onsite surface water supplies are not sufficient to provide an 
adequate source of all makeup water.  Providing all of the makeup water from the UFA would not 
be a realistic option because it would increase water level drawdown in both the UFA and the IAS, 
thus potentially having adverse impacts on nearby users (USEPA, 1981a).  Furthermore, use of 
only groundwater for all of the makeup water is inconsistent with the phosphate industry’s 
reduction in groundwater use since 1991 (see Section 2.2.6.2.2).  

2.2.6.2.4 Process Water Summary 
Withdrawing all of the needed process water from surface waters is not a feasible alternative 
because the amount is greater than the available supply.  Withdrawal of all of the needed water 
from groundwater could be accomplished, but this could potentially lower the UFA water levels 
and it would be contrary to the Areawide EIS recommended reductions in groundwater use that 
have been made by the phosphate mining industry since 1991.  Thus, a combination of water 
storage and groundwater withdrawal is proposed by IMC.  At present, IMC is permitted by the 
SWFWMD to withdraw an average of approximately 12.0 mgd, with a maximum of 16.0 mgd, from 
the Ona wells.  In approving this WUP application, the SWFWMD has determined that no adverse 
groundwater impacts would occur at the property boundary. Increases in the storage capacity 
would reduce the groundwater need while reducing discharges to surface waters, since the mine 
would have additional capacity to retain rainfall runoff (IMC, 2002).   

2.2.6.3 Excess Water Discharge 
IMC’s proposes to discharge excess water to the surface water drainage system.  This excess 
water would be accumulated from rainfall events and contributing runoff in the re-circulation 
system, primarily during the wet season of the year.   The water has to be released to preserve 
the freeboard requirements of the clay settling areas. IMC proposes to maintain baseflow in 
streams by maintaining the groundwater levels at the stream boundaries (IMC, 2002).   
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The amount of water available from precipitation is greater during the wet season of the year 
(June to October) when the amount of rainfall exceeds the losses due to evaporation and 
transpiration (collectively ET).  The opposite occurs during the dry season.  Based on IMC’s water 
budget analysis performed for the Ona site (see Section 4.5), it is estimated that the excess 
accumulation would average about 4.4 mgd with a maximum of about 90.9 mgd.  The excess 
discharge would be discharged (IMC, 2002).  

2.2.6.3.1 Surface Water Discharge (IMC’s Proposed Action) 
Figure 2.2-5 presents a schematic diagram that illustrates water needs for the mine and 
beneficiation process.  These are further described in Section 4.5.  Figure 2.2-6 shows the 
locations of the proposed National Pollution Discharge Elimination System (NPDES) outfalls to 
Horse Creek (Discharge 005 and 006) and Brushy Creek (Discharge 007, 008, and 009).  The 
outfalls would be designed for both low and high flow conditions and would allow for flow 
measurement.  The outfalls would also be constructed to dissipate energy to reduce the potential 
for erosion.  Based on the monthly water budget analysis presented in the CDA, the discharge 
flows are estimated at 4.4 mgd on average, with a maximum of approximately 90.9 mgd.  
Discharging to Horse and Brushy Creeks during periods of heavy rainfall would provide some 
offset to the reduction in stream flow from mining activities in respective drainage basins.  The 
quality of the discharged water from the mining of the Ona site is expected to be in accordance 
with the results from analyses of the primary pollutants of concern presented in Section 4.6 of this 
document. 

Both Brushy and Horse Creek are Class III surface water bodies at the point of discharge.  The 
quality of the discharges would be regulated by the NPDES effluent limitations.  Table 2.2-6 
presents the range of water quality characteristics expected in the discharges.  A comparison of 
the summary of receiving stream water quality and the expected discharge quality (Table 2.2-6) 
indicates that the discharges into Horse Creek and Brushy Creek are expected to cause an 
increase in pH, conductivity, dissolved oxygen, and sulfate concentration, and a decrease in total 
nitrogen and fluoride concentrations (see Section 4.6.1.1.1 for detailed analysis).  However, the 
net result is expected to meet the water quality standards in the receiving streams (see Section 
4.6) (IMC, 2002).   

The proposed discharge points are located based on their proximity to the clay settling areas.  No 
apparent operational or environmental advantage would be expected from discharging the excess 
water to streams other than those proposed. 

2.2.6.3.2 Zero Discharge 
Under this alternative, all excess water would be contained on site, and there would be no 
discharge to surface water.  The height of the clay settling area retaining dams would be 
increased to increase the volume that could be contained.  The settling areas would be designed 
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to retain a specific rainfall event such as a 25-year, 24-hour storm.  To maintain dam safety, 
higher rainfall amounts would be discharged as described in Section 4.17.  During periods of non-
operation and at the end of mine operation (while reclamation is ongoing), there would be no 
consumption of water by the clay or product.  Thus, once the storage areas are filled, additional 
water within the recirculation system would have to be discharged directly, or pumped to another 
mine for discharge.  Also, with higher embankments, the post-reclamation topography would not 
be close to the original topography and would impact future land use.  This option is not 
technically feasible due to the storage size required (entire site).  Since having a zero discharge 
facility is not a viable alternative, this option was not studied in detail in this EIS. 

2.2.6.3.3 Excess Water Discharge Summary 
The proposed discharge to surface water would be at outfall points permitted under the NPDES to 
Horse and Bushy Creeks.  The discharge flows are estimated at 4.4 mgd on average, with a 
maximum of about 90.9 mgd.  The estimated quality of the discharge would be expected to 
increase pH, conductivity, dissolved oxygen, and sulfate, and decrease total nitrogen and fluoride 
in the receiving creeks, but not above water quality standards.  It appears that surface water 
discharge at other locations would offer no significant environmental advantages over the 
proposed locations.  Having no discharge throughout the life of the mine is not practicable. 

2.2.7 Sand and Clay Residuals Management 
An important part of the planning of a phosphate mining operation is the selection of the waste 
disposal methods to be used.  The phosphate beneficiation process from the Ona Mine would 
produce large quantities of waste sand tailings and clay for disposal.  Extensive planning is 
required to minimize adverse impacts on the environment, the mine and plant operations, and the 
development of appropriate land reclamation for future alternative uses.  Aesthetics and various 
regulatory requirements are other factors that must also be considered in preparing a waste 
disposal plan (USEPA, 1981a). 

IMC has proposed a conventional waste disposal method for the Ona Mine that includes above 
ground clay settling ponds.  However, various state and federal agencies have historically 
expressed concerns on the above ground approach to clay disposal.  Reducing above ground 
clay storage was recommended in the Areawide EIS (USEPA, 1978).   

Alternative methods for waste disposal have also been considered for the Ona Mine.  Each of 
these options is describes in further detail below.  Figures 2.2-7, 2.2-8, and 2.2-9 show typical 
cross sections for conventional clay disposal, sand/clay disposal, and clay disposal with sand/clay 
cap options, respectively.  A significant technical reason why these methods are not appropriate is 
the low ratio of sand to clay for the Ona Mine.  The Sand/clay mix approach typically requires a 
minimum ratio of two parts sand to one part clay (sand/clay ratio of 2:1).  The ore at the Ona Mine 
has a sand/clay ratio of about 2.18:1, and some of the sand has to be separated for use in 
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constructing impoundment embankments.  The resulting sand/clay ratio would approach the 
minimum ratio for effective sand/clay mix deposition.  Another alternative that has been 
considered is use of the sand/clay cap (IMC, 2002).   

2.2.7.1 Conventional Method (IMC's Proposed Action) 
2.2.7.1.1 System Description 
The conventional waste disposal method has been traditionally used by the central Florida 
phosphate industry.  With this method, there are separate sand and clay waste streams from the 
beneficiation plant for disposal.  Based on the annual production rates presented in Table 2.2-1, 
the mine is expected to produce 170 million dry tons of clay waste and 370 million dry tons of 
sand during the life of the mine.  Generally, there has not been a concern with the disposal of 
sand tailings by the phosphate industry.  The sand tailings are typically used to backfill mine cuts 
and develop the post-mining topography.  The proposed post reclamation topography and re-
vegetation plans are used to prepare the sand backfill plan (USEPA, 1981a).   

However, a more complex problem has been the disposal of waste clays since they contain a 
large amount of process water and require large areas and extended time periods to settle and 
consolidate.  The beneficiation plant discharges clay slurry, which is three to five percent solids, 
into a clay settling area.  After a number of years of stage filling, IMC is estimating consolidation to 
about 29 percent solids upon completion, which would result in an increased volume of 71 percent 
from retained moisture.  Because of this water retention, above ground clay settling area 
impoundments are required (USEPA, 1981a; IMC, 2002).    

The land area for the clay settling at the Ona Mine is estimated to be 6,269 acres, which includes 
4,602 acres for clay storage and 1,667 acres for the footprint of the dikes.  The minimum dike 
height above natural grade is estimated to be 45 to 55 feet.  IMC proposes nine impoundment 
areas that would range in size from 373 acres to 695 acres, and range in volume from 26,100 
acre-feet to 59,100 acre-feet.  IMC is proposing to stage-fill these clay-settling areas, an approach 
where clay is placed and allowed time to settle before more clay is added.  This technique would 
result in an overall higher settled density of the clay than without the stage approach and thus 
results in an overall reduction in the size of the clay settling areas.  Over the life of the Ona Mine, 
the total capacity of the proposed impoundments is 351,300 acre-feet (IMC, 2002). 

The 351,300 acre-feet of clay settling area capacity was determined from the clay consolidation 
model as being the capacity that would be required to store the clay and provide for process water 
storage for the Ona Mine.  This model included the current operations, and the existing Fort 
Green Mine, and all of the properties that will be mined from the present through Ona.  This 
included the North Pasture, Fort Green Southern Reserves, Manson-Jenkins, and Ona tracts.  As 
noted, some of the Ona clay would be stored in Fort Green, and Manson-Jenkins CSA’s, and 
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some of the clay from Manson-Jenkins would be stored in the Ona O-1 ponds during the early 
part of the Ona Mine life. 

Sand tailings would be used to create both upland and wetland natural systems, row crops, 
pasture and citrus.  A portion of the sand would also be used to create dams for the clay settling 
areas.  However, during the first half of the mine life, there would not be sufficient mine cuts to 
dispose of the waste sand produced.  Therefore, during this period waste sand would be 
stockpiled in six storage piles on the site.  The locations of these storage piles are shown in Figure 
2.2-10.  During the second half of the mine’s life, this sand would be used for the proposed 
reclamation.  Any sand in excess of that needed for reclamation would be considered for sale 
(IMC, 2002). 

Preliminary testing by IMC has shown that adding flocculants may provide final consolidation that 
might reach a higher density than would be achieved without the flocculent.  IMC is currently 
running production scale tests with flocculants to determine if the method has economic or logistic 
advantages.  IMC indicates that these tests will take several more years before results are 
conclusive (IMC, 2002).  Environmental Considerations 

There are environmental advantages and disadvantages associated with conventional waste 
disposal methods as follows (USEPA, 1981a):  

Advantages 

• Approximately one-third of the phosphate is in the clay as fine particles and is 
unrecoverable with current technologies.  This method provides the potential for future 
phosphate recovery since the clays are not diluted with sand; 

• The settling areas provide for surface water capture storage capacity, which reduces the 
groundwater withdrawal requirements; 

• Successful settling area reclamation has been achieved in the phosphate industry; and, 

• Tailings fill areas provide good soil strength, which do not restrict future land use. 

Disadvantages 

• If dike failure occurs, there is a potential for release of the clay to the surface water and 
potential loss of biological resources; 

• Large areas are needed for the clay settling; 

• The land has more limitations on potential uses after reclamation because of low soil 
strength; 

• The clays need extended time periods to settle and release water;  

• Drainage basin restoration is difficult because of the final elevations of the settling areas 
are above grade and the areas cannot be readily re-graded; and, 
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• Clays exposed at the surface of settling areas typically have higher radiation levels than 
other reclaimed areas.  However, the radiation levels are below human health risk levels 
and discharges meet class III water quality standards. 

2.2.7.1.2 Technical Considerations 
The disposal of clay and sand tails separately is an operationally proven method.  This method 
provides areas for the storage of water and accumulation of rainfall.  The groundwater 
withdrawals and surface water discharges are reduced because of the increased accumulation of 
rainfall provided by the large impoundment areas.  The conventional method also allows for the 
recovery of the phosphate contained in the reclaimed waste clays if extraction technology is 
developed in the future (USEPA, 1981a).  

One of the characteristics of waste clay settling areas is low soil strength.  Since the consolidation 
of the clays continues for an extended period of time, one method to improve soil strength is by 
capping the clay areas with a more stable soil.  Another method is to incorporate stage settling.  
This would reduce the surface area that is covered by clay.  In order to achieve a higher 
percentage of clay solids, the deposition of the clay is rotated among several settling areas.  
Additional compaction is achieved by periodically withdrawing water from the surface of the 
settling area.  This method would achieve consolidation with a higher percent of solids (USEPA, 
1981a). 

2.2.7.2 Sand/Clay Mixing Method 
Sand/clay mixing for waste disposal has been recommended by the Areawide EIS whenever 
possible (USEPA, 1978).  This method has been employed at a full-scale mining operation by CF 
Industries for over a decade.   

2.2.7.2.1 Description 
With this method, sand and clay are mixed together before being routed to a common disposal 
area.  The minimum ratio that is considered technically feasible for good mixing is two parts sand 
to one part clay (sand/clay ratio of 2:1).  Several methods have been used to combine the sand 
and clay wastes for disposal.  These include the dredge-mix method, the use of chemical 
flocculants, and the sand spray process (USEPA, 1981a).  The sand spray process has proven to 
be infeasible. 

With the dredge-mix method, settling ponds are constructed for waste clay slurry to enter at three 
to five percent solids.  After settling for a period of about six months, the clays would reach a 12 to 
14 percent solids content.  The thickened clays are then mixed with sand and pumped to a mined 
out area with a perimeter dam to allow for aboveground fill.  The areas are typically planned for 
final subsidence to be near natural grade.  The perimeter walls are used to shape the final contour 
of the disposal area.  To use this method it is necessary to have a minimum of two thickening 
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ponds (USEPA, 1981a).  The dredge-mix method has been employed at a full-scale mining 
operation by CF Industries for over a decade. 

With the flocculant method, the consolidation of waste clays is greatly accelerated by the addition 
of chemical flocculants.  The clay wastes are rapidly dewatered from flocculants being added to 
the sand/clay mix.  This method mixes the clay slurry at three to five percent solids with the sand 
tailings and the flocculant.  This mix is then sent to a thickener where the solids content is raised 
to about 12 to 15 percent to keep the sand in suspension.  The material is then pumped to the 
disposal site for settling (USEPA, 1981a).  This process has subsequently been proven to be no 
better than the dredge-mix process. 

With the sand spray process,  clay slurry at three to five percent solids is pumped into the mined-
out areas in order to settle to 12 to 15 percent solids.  Next, a layer of sand tailings is deposited 
over the clay by a floating/suspended pipeline equipped with spray nozzles.  After further clay 
consolidation has occurred, the clay waste is covered with another layer of clay and then sprayed 
with sand.  The process continues until the desired level of fill is achieved (USEPA, 1981a). 

2.2.7.2.2 Environmental Considerations 
The sand/clay mixing approach has both advantages and disadvantages as follows (USEPA, 
1981a):  

Advantages 

• Reduced amount of above-grade settling areas and lower embankment heights compared 
to the conventional method; and, 

• Slight reduction of radioactivity at the surface of the clay settling areas compared to the 
conventional method. 

Disadvantages 

• The potential recovery of phosphate from the clay wastes in the future is diminished; 
• Storage and catchment of rainfall is reduced because of the smaller settling areas; 
• Most of the site is covered with clay disposal areas, with the low soil strength, restricting 

future land use; 
• The sand and clay tend to separate if the clay is below 16 percent of the mix, thus it is 

difficult to achieve a true mix; 
• Supplemental water requirements are increased; 
• Discharge volumes are increased;  
• A minimum of two thickening ponds are needed, and; 
• The tailings are all used in the mix, thus reducing the opportunity to reclaim xeric 

communities. 
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2.2.7.2.3 Technical Considerations 
The sand/clay disposal method is not considered the preferred alternative for use on the IMC site 
for one primary reason.  The resulting soil (high clay content) places significant post mining land 
use restrictions due to its low strength (as compared to sand tailings fill and graded overburden).  
The clay soil also restricts the type of habitat that can be created, not allowing xeric communities.  
This method would severely restrict post mine land development for residential, or commercial 
uses.    As such this reclamation option is not studied in detail in this EIS. 

2.2.7.3 Conventional Disposal with Sand/Clay Capping 
Both the conventional and the sand/clay mix methods are incorporated in this waste disposal 
method.  With this method, sand and clay is initially deposited separately.  After the clay has 
settled sufficiently, a sand/clay mix or sand tailings with overburden cap would be deposited over 
the surface of the settled clay (USEPA, 1981a). 

2.2.7.3.1 Environmental Considerations 
Because this method combines the conventional and sand/clay mix methods, many of the 
environmental considerations described in Sections 2.2.7.1.2 and 2.2.7.3.2 would apply.  
Additional advantages and disadvantages of this method are (USEPA, 1988): 

Advantages 

• Except for the cap itself, the potential recovery of phosphate from the clay wastes in the 
future remains an option; 

• Depending on the thickness of the cap, the final surface contours could be closer to grade; 

• The surface layer would have increased soil stability; and, 

• Compared to the conventional method, there would be increased water recovery. 

Disadvantage 

• Reduced size of sand tailing areas, which are more stable, and; 

• High cost of placing sand cap.  

2.2.7.3.2 Technical Considerations 
Studies have shown that a problem with the use of the sand cap is the insufficient bearing 
capacity of the clay to support the cap (FIPR, 1989).  The pressure of the sand on the surface of 
the clay waste can cause clay to be forced up through the sand to the surface of the disposal 
area.  For this reason, this technique has been considered infeasible and is not evaluated in detail 
throughout this document.     
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2.2.7.4 Sand and Clay Residuals Management Summary 
 The sand/clay mix option is not desirable due to future land use options.  The addition of 
flocculants is presently in the experimental stage.  The sand cap method is technically infeasible.  
Experience has shown that the sand tends to punch through and thus a lot of additional sand is 
required to create a stable surface.  This can cause the ultimate land elevation to be significantly 
higher than with the conventional method.  Additionally, the ability of the area to support building 
construction without piles is not improved.  Therefore, with the present technology, the 
conventional stage filling method of waste disposal is IMC’s preferred method. 

2.2.8 Reclamation 
The Ona site is currently vegetated with a mixture of improved pasture surrounded by native 
vegetation in the form of rangeland, upland forests, and herbaceous and forested wetlands.  The 
objectives of the reclamation plan are to restore the land that has been disturbed to a mixture of 
landforms as desired by IMC, the landowners, and the work groups that participated in the CDA 
process.  In addition, the reclamation plan must meet all the requirements of Chapter 62C-16, 
F.A.C. (1996) and Section 2.06.06C of the Hardee County Land Development Code (LDC) 
(Hardee County, 1998). 

All of the Ona site that is mined or disturbed would be reclaimed.  Table 2.2-7 shows that of the 
total 20,676 acres on the site, 15,836 acres would be disturbed and reclaimed and 4,839 acres 
would not be disturbed by the mining activities.  All 15,836 acres that are disturbed would be 
reclaimed when the mining use of the land is completed (IMC, 2002). 

The annual average reclamation rate is based on the total area mined and disturbed (15,836 
acres) divided by the reclamation period (year three through year 29, or 26 years), which equals 
an average of 610 acres per year (acres/year).  The precise schedule is based upon the end of 
mining use for each area, and the type of reclamation landform to be used as presented in Table 
2.2-8.  In this table, reclamation is considered finished at the completion of re-vegetation with one 
year growing time (IMC, 2002). The application of this schedule is found in Table 2.2-9, which is 
based on the example plan shown on Figure 2.2-11. 

The proposed land use for the Ona site after reclamation would be primarily agricultural (as is its 
current land use), supplemented with wetlands and wildlife habitat.  Table 2.2-7 shows the various 
types of vegetation cover proposed.  All vegetation communities in the 300, 400, 500, and 600 
Florida Land Use Cover and Forms Classification System (FLUCFCS)-85 series are suitable for 
use as wildlife habitat (see Appendix B for a List of FLUCFCS Land Use and Cover 
Classifications).  Sections 4.3 and 4.4 include a more detailed description of reclamation habitats.  

Once mining is completed, the land would revert back to the same status it currently has under 
the Hardee County LDC, and would be controlled by normal land use decisions.  The potential for 
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future uses would be quite varied.  The Reclamation Plan has positioned various features in 
consideration of potential future use.  Section 4.2 describes the reclamation features for 
vegetative cover in more detail.   

2.2.8.1 Conventional (Separate Sand and Clay Disposal) (IMC’s Proposed Action) 
As presented in the CDA, IMC proposes to use conventional reclamation methods consisting of 
crustal development for clay settling areas, sand tailings fill areas with overburden cap, and 
reshaped overburden soils for land and lakes (IMC, 2002).  The proposed post-reclamation 
landforms are shown in Figure 2.2-11 and the vegetation is presented in Figure 2.2-12. 

IMC’s proposal to reclaim the Ona site clay settling areas is summarized in Table 2.2-9.  This 
table includes the filling schedule for an integrated clay disposal plan for the Fort Green and Ona 
Mines.  IMC’s proposed tailing disposal schedule is presented in Table 2.2-10.  The right hand 
column of the table shows the acreage shortfall for tailings disposal (negative values) and excess 
acreage available for tailings disposal (positive values) for the life of the mine.  

2.2.8.1.1 Crustal Development for Clay Settling Areas 
The reclamation of the clay settling areas would be by the crust development method.  IMC has 
successfully reclaimed numerous settling areas by this method in other counties.  Clay settling 
areas are kept in use only as long as they are needed to maximize clay content.  At the end of 
their use, perimeter and internal ditches are installed to drain surface water.  This promotes drying 
and shrinkage of the clay.  When this progresses sufficiently to remove areas of standing water 
from the surface, the area is "abandoned" per Chapter 62-672 F.A.C. (1999).  Light vehicular 
traffic is expected after about five years from the initial clay pond filling.  After abandonment, the 
dams are recontoured to create a more natural landform appearance.   The surface is then 
cleared, and the desired vegetation, usually pasture grasses, are planted (IMC, 2002). 

Although the plan shows most of these areas being reclaimed to improved pasture, many other 
agricultural uses are appropriate, and should be considered as acceptable options.  For simplicity 
of analysis, IMC has shown improved pasture (211) for the clay pond areas, except in areas 
where shrub and brush are proposed primarily along dike locations, for forest rims around 
wetlands, and in locations where shrub marsh is proposed for wetland areas (IMC, 2002).  

2.2.8.1.2 Land and Lakes 
The land and lakes areas would be reclaimed by regrading available overburden to designed 
bottom and shoreline contours.  All of the lakes to be created on the Ona site would be 
constructed in accordance with the requirements of Chapter 62C-16 F.A.C. (1996), which 
imposes specific requirements to include littoral zones, or shelves, and zones of fluctuation.  
Specifically, at least 25 percent of the high water surface area of each lake would consist of a 
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zone of fluctuation that would be vegetated with emergent and wetlands and transitional 
vegetation.  Also, at least 20 percent of the low water surface area would consist of water less 
than six feet deep to provide fish bedding and submerged vegetation zones (IMC, 2002).   

In addition, protection from the introduction of low quality storm water is provided by the 
construction of an upland swale, a forested buffer zone or a combination of the two (IMC, 2002).  
The open water habitat, bank access for fishing or other activities and adjacent shady areas 
provide recreational opportunities.  The design should feature a combination of water depth, a 
diversity of littoral zone vegetation and edge contours similar to natural lakes.  All of these 
features are compatible and they are incorporated in concept into the design of the lakes 
proposed for the Ona site. 

Figure 2.2-11 illustrates that some of the lakes would be located adjacent to undisturbed wildlife 
corridors and reclaimed natural systems.  These lakes, in particular, offer benefits to native wildlife 
ranging from, at a minimum, water supply during periods of drought to habitat that can be used for 
nesting (the lakes would have islands that would be planted with trees for use as wading bird 
rookeries).  Most of the proposed lakes are positioned away from internal habitat corridors so that 
any future development would not compete with wildlife.  Although not identical, the open water 
habitat offers habitat value similar to deep water, or open water marshes. 

2.2.8.2 Sand Tailings with Overburden Cap 
The elevation of tailings fill areas would typically be close to natural grade before a layer of 
overburden is applied.  These areas would provide good structural stability for building 
construction.  As shown in Table 2.2-8, reclamation would generally be completed within a three-
year timeframe once the tailing sand is placed.   

2.2.8.2.1 Environmental Considerations 
The conventional reclamation alternative has both environmental advantages and disadvantages 
as follows (USEPA, 1981a; IMC, 2002):  

 Advantages 

• Post-reclamation land uses would be similar to uses on surrounding properties; 

• There are no natural lakes in Hardee County, and the lakes would provide potential 
recreational opportunity; 

• Soil fertility in waste clay areas would be improved over existing soils for agricultural land 
use; and, 

• Sand hill and xeric habitats can be created with the sand tailings. 
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Disadvantages 

• Topography and post-reclamation elevations in clay settling areas could significantly differ 
from the existing conditions; 

• Above-grade clay disposal dikes would remain visible following reclamation; 

• Post-reclamation elevations and topography would alter surface water drainage patterns 
within the sub basins; and, 

• Radioactivity levels in clay settling area soils would be generally increased over existing 
conditions.  

2.2.8.2.2 Technical Considerations 
The consolidation time required for adequate settling determines the schedule for reclaiming clay 
settling areas (USEPA, 1981a).  As shown in Table 2.2-8, a four-year period is allowed for surface 
drainage and crusting.  This is followed by an additional three-year period of active reclamation 
involving further dewatering and consolidation procedures, grading and capping, and 
establishment of a plant covering. 

Once mining and sand fill (if applicable) is completed in an area, the sand tailings fill and land-
and-lakes areas require two years of reclamation, eighteen months for earthmoving and six 
months for revegetation (62C-16 F.A.C.). 

The goal of reclamation on the Ona site is to economically restore all disturbed areas to a 
productive state, considering both existing and created environmental systems.  Table 2.2-7 
provides a breakdown of the existing and proposed land use and vegetation cover after 
reclamation. 

2.2.8.3 Sand-Clay Mix Reclamation 
The sand/clay mix reclamation alternative is described in Section 2.2.7, concluding that it is not 
feasible for the Ona Mine.  As such, this reclamation approach is not feasible, and therefore, has 
not been studied in detail in this EIS.  

2.2.8.4 Sand or Sand-Clay Cap 
With this method, the conventional method of disposal of waste clay in settling areas would be 
combined with the disposal using sand or sand/clay mix.  As described in Section 2.2.7, this 
approach would involve the placement of sand or sand/clay cap over the clay after sufficient 
settling has taken place to begin to support the weight of the cap material.  The sand/clay cap 
method would involve dredging of thickened clay from the bottom of a settling area for mixing with 
sand to form a cap. The mixture would then be pumped over the consolidated conventional clay 
area to enhance the consolidation process. FIPR research on capping concluded that higher 
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sand/clay ratios (6:1) produced higher clay solids in the underlying clay layer (FIPR, 1988a).  The 
estimated capping mixture for the Ona Mine would be at a 6:1 sand/clay ratio. 

This technique has not been adequately developed to consider it technically feasible on a full-
scale level, and therefore has not been studied in detail.  

2.2.9 Product Transport 
Once the phosphate rock has been processed through the beneficiation process, it is ready to be 
transported to chemical plants, shipping terminals and/or ends users of the phosphate rock. Three 
processes for transporting (rail, truck, and conveyor) the phosphate rock have been considered.  

2.2.9.1 Rail Transport (IMC’s Proposed Action) 
Railroads are a significant component of the established transportation system in central Florida.  
IMC proposes to ship the phosphate rock by rail service from its beneficiation plant (existing and 
proposed plants) to existing concentrates/fertilizer plants in Polk County and to shipping terminals 
(IMC, 2002).  The Areawide EIS stated that the typical method for the transport of bulk phosphate 
rock is with the use of railroad dump cars (USEPA, 1978).  IMC proposes to use this method of 
shipment from the beneficiation plant to existing processing plants in order to minimize 
transportation cost and the need to develop new transportation/conveyance systems to the 
processing plants.  This proposed transportation method would take advantage of the existing 
transportation system.  For the proposed shipment of the phosphate rock from the beneficiation 
plant to the users of the phosphate rock, no major construction of railroads is anticipated.   

The shipment of phosphate rock is accomplished by loading the wet phosphate rock into open 
top, bottom discharge hopper rail cars for delivery.  IMC anticipates approximately 170 rail car 
loads of the phosphate product to be shipped daily, which is the equivalent of two or three train 
loads.  The rock would be shipped on the same route that is currently being used for the 
production from the Fort Green Mine, entering the CSX Transportation railroad mainline at a point 
about 12 miles further south from the current entry point (IMC, 2002).   

2.2.9.1.1 Environmental Considerations 
The shipment of phosphate rock by rail transport is considered the most economical and 
environmentally efficient manner to be moved between large distances over land (USEPA, 1981a, 
USEPA, 1988).  The network of railroads in the central Florida area has long been established 
and IMC does not anticipate, with the exception of a spur to the proposed Ona beneficiation plant, 
any new construction for the Ona Mine.  The main disturbances to the local transportation system 
would occur at highway railroad crossings during the crossing of a train.  Trains create additional 
noise disturbances along the right-of-ways from the beneficiation plant to the destination of the 
phosphate rock.  This should not be a significant impact due to the rural nature of the area and the 
fact that the trains would be displacing existing traffic from the Fort Green plant.  
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2.2.9.2 Truck Transport 
This alternative would comprise the use of common diesel-powered transport trucks to haul the 
phosphate product to the existing concentrates/fertilizer plants over existing highways.  This would 
require approximately 660 truckloads per day to be continuously shipped throughout the mining 
operations.  Truck transport of the product is planned for cases when rail service is not available 
(such as work stoppages or customers not having rail delivery capability).  Additionally, most if not 
all sand would be moved by truck. 

2.2.9.2.1 Environmental Considerations 
The use of diesel powered transport trucks for the shipment of the phosphate product from the 
beneficiation plant to the chemical plants for further processing would have some environmental 
impacts.  The potential impacts of using this transport method would be the increase in noise and 
air pollution.   

2.2.9.2.2 Technical Considerations 
Technical considerations include an increase in heavy vehicular traffic, safety, efficient product 
transport, and roadway capacity.  Truck transport of phosphate materials would require an 
evaluation of the projected level of service (LOS) on the existing roadways outside the mine area.  
The existing roadways must be able to accommodate the increase in traffic.  This analysis has 
already been conducted for transporting sand tailings by truck.  Another consideration is the 
quality of the existing roadway pavement and the potential for its degradation over time with the 
increased truck traffic.  The primary disadvantages of using truck transport are the higher shipping 
cost, the increased noise levels in the traveled communities, and the increased air emissions.  
The main advantages of using the truck transport alternative would be the flexibility it provides. 

2.2.9.3 Conveyor Transport 
This alternative would comprise the use of a closed conveyor system to ship the phosphate 
product to the existing processing plants.  A conveyor system is a complex set of mechanical 
components that support and advances a belt system.  The phosphate rock would be 
continuously carried by the conveyor to the processing plants of New Wales and South Pierce, 
with a portion of the product delivered to the ports in Tampa.  The conveyor would be about 48 
inches wide with transfer points and motors spaced throughout the length to supply the required 
power.  The distance the conveyor would traverse, the need to obtain right of way for the corridor, 
and the crossing of roads, rail lines, streams, etc., are disadvantages for this system.  These 
disadvantages all lead to a very high cost (IMC, 2002).  
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2.2.9.3.1 Environmental Considerations 
The phosphate rock would be placed onto the conveyor system directly from the beneficiation 
plant, and as such, the phosphate rock moisture content would be approximately ten percent.  
This moisture content does not describe the phosphate rock as slurry; therefore, the potential for 
uncontrolled release from spillage of the phosphate rock into surface waters would be reduced.  
Nonetheless, proper safeguards would be necessary for any stream or road crossing.  An 
increase in particulate levels would probably be observed at the conveyor transfer points.  This 
increase in particulate levels may have a localized effect, at the transfer points, on the ambient air 
quality depending on the moisture content at each particular location.   

2.2.9.3.2 Technical Considerations 
The primary obstacles of a conveyor system that would transport the phosphate rock a minimum 
distance of 22 miles are: rights-of-way, power for the system, and operation and maintenance of 
the system.   These obstacles make this option not viable.  Therefore, it has not been studied in 
detail in this EIS. 

2.3 ISSUES AND BASIS FOR CHOICE 
An intensive public and agency scoping process involving numerous meetings and field trips, 
contributed to the development of IMC’s Proposed Action.  Initially IMC proposed to mine 17,593 
acres of the entire 20,676 acres at the Ona site.  Between August 1999 and February 2000, AWG 
and PWG members attended additional meetings and site tours.  As described in Section 2.4.3, 
these groups identified “areas of conservation interest” (see Figure 2.1-2), and suggested an 
alternative to mine only 12,969 acres, and preserve the rest of the site.   

To address the concern over preserving areas of conservation interest, IMC's developed the 
Compromise Area Alternative, which would disturb approximately 15,836 acres of the Ona site.  
This alternative would not disturb 1,448.7 acres of wetlands, or about 36 percent of all wetland 
areas on the site.  In addition, mining related activities would not disturb 30.7 acres of open water, 
3,359.2 acres of uplands, and one acre of barren land or roadways, for a total of 4,839 acres or 
about 23 percent of the entire Ona site.  This total includes lands considered as "areas of 
conservation interest," as well as land within property line setbacks or natural and improved lands 
that are not economically mineable.  The “areas of conservation interest” include xeric forests, 
pine flatwoods, palmetto prairie, and wetlands. 

IMC proposes the Compromise Area Alternative as a balance between the need to minimize 
impacts to important natural habitat types, and the need to extract and beneficially utilize the 
geologic phosphate rock resource.  This is IMC’s preferred alternative. 
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2.4 ALTERNATIVES ELIMINATED FROM DETAILED EVALUATION  
2.4.1 Total Property Orebody 
Under this alternative IMC would mine all areas containing recoverable phosphate.  This would 
include mining 20,028 acres, and recovering approximately 130 million tons of phosphate rock 
based on an average acre containing approximately 6,500 tons of phosphate rock.  However, IMC 
did not propose to mine certain parts of the site because of environmental constraints and current 
regulatory requirements.   

2.5 17,593COMPARISON OF ALTERNATIVES 
A brief summary of potential impacts of each alternative on various environmental resources is 
provided in Table 2.5-1. 
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Table 2.5-1 - Comparison of Potential Impacts by Alternative 

Environmental 
Considerations 

No Action Alternative Compromise Area 
Alternative (IMC’s 
Proposed Action) 

No USACE 
Jurisdictional 

Wetlands Impacts 
Alternative 

IMC’c Original Area 
to be Mined 

Natural Systems 
Group 

Recommended 
Areas of 

Conservation 
Interest 

Vegetation Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

Temporary adverse 
impact. Site clearing in 
preparation for mining 
operations would result 
in the direct loss of 
vegetative communities. 
This loss is not consid-
ered permanent, as the 
total acreage of most 
vegetative communities 
would be restored dur-
ing post-mining reclam-
ation. Major changes 
would be the addition of 
several large lakes on 
the eastern side of the 
property. 

Temporary adverse 
impact similar to 
proposed action, but on 
a smaller scale since 
only 1,122 acres would 
be affected. 

Temporary adverse 
impact similar to the 
proposed action, but on 
a larger scale as this 
alternative would 
disturb 17,593 acres.  
The majority of lands 
proposed to remain 
undisturbed include the 
floodplains associated 
with Horse and Brushy 
Creeks.  Loss of habitat 
is not considered perm-
anent, as post-mining 
reclamation would 
restore existing 
vegetative communities.  

Temporary adverse 
impact similar to the 
proposed action, but 
reduced in scope from 
15,836 acres to 12,969 
acres. 

Wetlands Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

Temporary adverse 
impact with 2,765 acres 
(56.4 percent) of 
USACE jurisdictional 
wetlands impacted, 
2,136 acres (43.5 per-
cent) undisturbed and 
3,918 acres reclaimed 
(23.5 percent increase 
in pre-mining acres).    

No adverse impact. Temporary adverse 
impact similar to the 
proposed action but on 
a larger scale with 
3,688 acres (75 per-
cent) of USACE juris-
dictional wetlands 
impacted and 1,213 
acres (25 percent) 
undisturbed. 

Temporary adverse 
impact similar to the 
proposed action, but 
with 1,988 acres (41 
percent) of USACE 
jurisdictional wetlands 
impacted and 2,913 
acres (59 percent) 
undisturbed.   
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Table 2.5-1 - Comparison of Potential Impacts by Alternative 

Environmental 
Considerations 

No Action Alternative Compromise Area 
Alternative (IMC’s 
Proposed Action) 

No USACE 
Jurisdictional 

Wetlands Impacts 
Alternative 

IMC’c Original Area 
to be Mined 

Natural Systems 
Group 

Recommended 
Areas of 

Conservation 
Interest 

Fish and Wildlife 
Resources 

Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

Temporary adverse 
impact to aquatic biota 
includes loss of wetland 
habitat, alteration of 
stream flow and 
discharge, and 
increased turbidity. 
Mobile species would 
relocate, benthic macro-
invertebrates would be 
lost during mining, but 
would re-establish in 
reclaimed aquatic 
habitats through natural 
dispersal.   

Temporary adverse 
impact similar to 
proposed action, but on 
a smaller scale since 
only 1,122 acres would 
be affected. 

Temporary adverse 
impact similar to the 
proposed action, but on 
a larger scale.  Only 
habitats associated with 
Brushy and Horse 
Creeks would be 
preserved, therefore 
fewer opportunities for 
relocation of wildlife. 

Temporary adverse 
impact similar to the 
proposed action, but on 
a smaller scale as 
2,867 fewer acres 
would be affected.     

Floodplains Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

No long-term adverse 
impacts. 

No adverse impact. No long-term adverse 
impacts to Horse and 
Brushy Creeks, 
however other 
floodplains would be 
impacted. 

No adverse impact. 
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Table 2.5-1 - Comparison of Potential Impacts by Alternative 

Environmental 
Considerations 

No Action Alternative Compromise Area 
Alternative (IMC’s 
Proposed Action) 

No USACE 
Jurisdictional 

Wetlands Impacts 
Alternative 

IMC’c Original Area 
to be Mined 

Natural Systems 
Group 

Recommended 
Areas of 

Conservation 
Interest 

Threatened & 
Endangered 

(T&E) Species 

Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

Temporary adverse 
impact. Mobile wildlife 
species, including T&E 
wildlife, would relocate 
to undisturbed areas of 
the property during land 
clearing, while less-
mobile listed species 
such as gopher 
tortoises and their 
commensals would be 
captured and relocated. 
No federally-listed plant 
species would be 
affected. However, 
state-listed species of 
plants may be lost 
during land clearing. 
Efforts to avoid impacts 
to T&E plant and animal 
species include pre-
clearing surveys, 
collection, and 
subsequent relocation 
to undisturbed or 
reclaimed habitats on or 
off-site. 

Temporary adverse 
impact similar to 
proposed action, but on 
a smaller scale since 
only 1,122 acres would 
be affected. 

Temporary adverse 
impact similar to 
proposed action, but on 
a larger scale since a 
total of 17,593 acres 
would be affected. 

Temporary adverse 
impact similar to 
proposed action, but on 
a smaller scale since 
2,867 fewer acres 
would be affected. 
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Table 2.5-1 - Comparison of Potential Impacts by Alternative 

Environmental 
Considerations 

No Action Alternative Compromise Area 
Alternative (IMC’s 
Proposed Action) 

No USACE 
Jurisdictional 

Wetlands Impacts 
Alternative 

IMC’c Original Area 
to be Mined 

Natural Systems 
Group 

Recommended 
Areas of 

Conservation 
Interest 

Surface Water  Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

Temporary adverse 
impact. Slight 
reductions in runoff 
from mined areas being 
captured within the 
recirculation system. 
These reductions are 
partially offset by 
maintenance of base 
flow during mining and 
discharge of excess 
water to streams during 
periods of above-
normal rainfall. Net 
effect to natural 
drainage systems would 
be minimal during low 
flows. Attenuation of 
peak flows would result 
in discharge over an 
extended period when 
mine storage capacity is 
exceeded. After mining 
is complete, discharges 
would likely be slightly 
reduced from pre-
mining conditions. 

Minor temporary 
adverse impact similar 
to proposed action, but 
on a smaller scale since 
only 1,122 acres would 
be affected. 

Surface water quantity 
impacts would be 
similar to but greater 
than those described for 
the Proposed Action. 
The expected capture 
of rainfall in mined 
areas would be similar 
to the Proposed Action 
since areas would be 
reclaimed as mining 
progresses. Therefore, 
the resulting water 
quality in the recircul-
ation system and dis-
charged from NPDES 
outfall would also be 
similar. With regard to 
duration, water quality 
changes in receiving 
streams from NPDES 
discharges would be 
expected to occur for 
approximately three 
additional years since 
the life of the mine 
would be extended. 

Surface water quantity 
impacts would be 
similar to those 
described for the 
Proposed Action 
Alternative.  The 
expected quantity from 
captured rainfall and 
resulting onsite 
streamflows during 
mining would be similar 
to the Proposed Action 
Alternative. However, 
with regard to duration, 
the reduced 
streamflows would be 
expected to occur for 
approximately four less 
years.  
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Table 2.5-1 - Comparison of Potential Impacts by Alternative 

Environmental 
Considerations 

No Action Alternative Compromise Area 
Alternative (IMC’s 
Proposed Action) 

No USACE 
Jurisdictional 

Wetlands Impacts 
Alternative 

IMC’c Original Area 
to be Mined 

Natural Systems 
Group 

Recommended 
Areas of 

Conservation 
Interest 

Groundwater  Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

Localized adverse 
impact. Use of ground 
water would have loca-
lized effects on Floridan 
aquifer, but by the 
SWFWMD approving 
IMC’s WUP they 
determined that the off-
site impacts if any were 
justifiable. Withdrawals 
would be within the 
limits established by 
IMC’s existing WUP. 

Localized adverse 
impact similar to 
proposed action, but on 
a smaller scale since 
only 1,122 acres would 
be affected. 

Impacts associated with 
this alternative would be 
similar to those 
described for the 
Proposed Action 
Alternative.  However, 
since 1,757 more acres 
would be disturbed, the 
impacts would be 
somewhat greater.   

Impacts associated with 
this alternative would be 
similar to those 
described for the 
Proposed Action 
Alternative.  However, 
since 2,867 fewer acres 
would be disturbed, the 
impacts would be 
somewhat less.   

Topography & 
Soils 

Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

Minor adverse impacts. 
Onsite soils would have 
major changes from 
their existing conditions 
in that some areas 
would consist entirely of 
waste clay. Site 
topography in these 
areas would also vary, 
in that above ground 
settling areas would 
remain elevated after 
reclamation. 

Minor adverse impact 
similar to proposed 
action, but on a smaller 
scale since only 1,122 
acres would be 
affected. 

Impacts associated with 
this alternative would be 
similar to those 
described for the 
Proposed Action 
Alternative.  However, 
since 1,757 more acres 
would be disturbed, the 
impacts would be 
somewhat greater.  No 
buffer around Oak or 
Hickory Creeks may 
result in greater 
impacts. 

Impacts associated with 
this alternative would be 
similar to those 
described for the 
Proposed Action 
Alternative.  However, 
since 2,867 fewer acres 
would be disturbed, the 
impacts would be 
somewhat greater.   
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Table 2.5-1 - Comparison of Potential Impacts by Alternative 

Environmental 
Considerations 

No Action Alternative Compromise Area 
Alternative (IMC’s 
Proposed Action) 

No USACE 
Jurisdictional 

Wetlands Impacts 
Alternative 

IMC’c Original Area 
to be Mined 

Natural Systems 
Group 

Recommended 
Areas of 

Conservation 
Interest 

Hazardous, 
Toxic, and 

Radioactive 
Waste 

No adverse impact. No adverse impacts. 
Generation of 
hazardous waste would 
be limited to spent fluids 
used to maintain mobile 
equipment and the plant 
infrastructure, and 
managed in accordance 
with state and federal 
regulations.   

No adverse impact. Use of hazardous 
materials would be 
similar to the Proposed 
Action.  Thus, impacts 
associated with this 
alternative would be 
similar to those 
described for the 
Proposed Action 
Alternative.   

Use of hazardous 
materials would be 
similar to the Proposed 
Action.  Thus, impacts 
associated with this 
alternative would be 
similar to those 
described for the 
Proposed Action 
Alternative.   

Demographics No adverse impact. No adverse impact. No adverse impact. No adverse impact. No adverse impact. 

Community 
Services 

No adverse impact. No adverse impact. No adverse impact. No adverse impact. No adverse impact. 

Employment & 
Income 

Adverse impact from 
lost jobs. 

Beneficial impact from 
retained jobs. 

Beneficial impact from 
retain-ed jobs, although 
the duration would be 
less because only 1,122 
acres would be mined. 

Beneficial impact from 
retained jobs. 

Beneficial impact from 
retained jobs. 

Local Economy Adverse impact from 
lost jobs and wages, as 
well as lost tax revenue. 

Socioeconomic impacts 
are generally positive 
with an increase in 
property tax revenue to 
Hardee and Polk 
Counties during the life 
of the mine.   

Beneficial impacts 
similar to proposed 
action, but on a smaller 
scale.  

Socioeconomic impacts 
are generally positive 
with an increase in 
property tax revenue to 
Hardee and Polk 
Counties during the life 
of the mine.   

Socioeconomic impacts 
are generally positive 
with an increase in 
property tax revenue to 
Hardee and Polk 
Counties during the life 
of the mine.   
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Table 2.5-1 - Comparison of Potential Impacts by Alternative 

Environmental 
Considerations 

No Action Alternative Compromise Area 
Alternative (IMC’s 
Proposed Action) 

No USACE 
Jurisdictional 

Wetlands Impacts 
Alternative 

IMC’c Original Area 
to be Mined 

Natural Systems 
Group 

Recommended 
Areas of 

Conservation 
Interest 

Environmental 
Justice 

No adverse impact. No adverse impact. No adverse impact. No adverse impact. No adverse impact. 

Land Use Potential for impacts 
from urban and 
agricultural 
development with 
minimal regulatory 
oversight. 

Significant temporary 
land use changes on 
the Ona site.  No 
adverse indirect 
impacts are anticipated. 

Adverse impact similar 
to proposed action, but 
on a smaller scale since 
only 1,122 acres would 
be affected. No indirect 
impacts. 

Significant temporary 
land use changes on 
the Ona site.  No 
adverse indirect 
impacts are anticipated. 

Significant temporary 
land use changes on 
the Ona site.  No 
adverse indirect 
impacts are anticipated. 

Transportation No adverse impact. No adverse impacts. 
Existing trip generation 
levels would continue 
on SR 37, SR 62, and 
old SR 37 for the 
commensurate time 
period with traffic 
eventually increasing on 
SR 64 and CR 663 (the 
Fort Green-Ona Road) 
as employment shifts 
from Fort Green Mine to 
the Ona Mine. 

No adverse impact. No adverse impacts. 
Existing trip generation 
levels would continue 
on SR 37, SR 62, and 
old SR 37 for the 
commensurate time 
period with traffic 
eventually increasing on 
SR 64 and CR 663 (the 
Fort Green-Ona Road) 
as employment shifts 
from Fort Green Mine to 
the Ona Mine. 

No adverse impacts. 
Existing trip generation 
levels would continue 
on SR 37, SR 62, and 
old SR 37 for the 
commensurate time 
period with traffic 
eventually increasing on 
SR 64 and CR 663 (the 
Fort Green-Ona Road) 
as employment shifts 
from Fort Green Mine to 
the Ona Mine. 

Aesthetic 
Resources 

No adverse impact. Minor visual and lighting 
impacts. 

Minor visual and lighting 
impacts. 

Minor visual and lighting 
impacts. 

Minor visual and lighting 
impacts. 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
2-47 

October 2002  

Table 2.5-1 - Comparison of Potential Impacts by Alternative 

Environmental 
Considerations 

No Action Alternative Compromise Area 
Alternative (IMC’s 
Proposed Action) 

No USACE 
Jurisdictional 

Wetlands Impacts 
Alternative 

IMC’c Original Area 
to be Mined 

Natural Systems 
Group 

Recommended 
Areas of 

Conservation 
Interest 

Recreational 
Resources 

No adverse or 
beneficial impact. 

Beneficial impact from 
creation of re-creation 
opportunities during 
reclamation. 

No adverse or 
beneficial impacts. 

Beneficial impact from 
creation of re-creation 
opportunities during 
reclamation. 

Beneficial impact from 
creation of re-creation 
opportunities during 
reclamation. 

Air Quality No adverse impact. Temporary localized 
adverse impacts from 
fugitive dust and 
equipment emissions.  
No off-site impacts are 
anticipated. 

Temporary localized 
adverse impact similar 
to proposed action, but 
on a smaller scale since 
only 1,122 acres would 
be mined. 

Temporary localized 
adverse impacts from 
fugitive dust and 
equipment emissions.  
No off-site impacts are 
anticipated. 

Temporary localized 
adverse impacts from 
fugitive dust and 
equipment emissions.  
No off-site impacts are 
anticipated. 

Noise No adverse impact. Minor temporary 
adverse impact. 

Minor temporary 
adverse impact. 

Minor temporary 
adverse impact. 

Minor temporary 
adverse impact. 

Historic 
Properties 

No adverse impact. No adverse impact with 
mitigation. 

No adverse impact with 
mitigation. 

No adverse impact with 
mitigation. 

No adverse impact with 
mitigation. 
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2.6 MITIGATION   
An important part of a mining plan is the reclamation plan.  IMC proposes to reclaim 15,836 acres 
of mined or disturbed lands to replace natural ecosystem functions on a portion of the Ona site, as 
well as to provide lands for agricultural and recreation/development uses.  Twenty-eight Florida 
Land Use, Cover, and Forms Classification System (FLUCFCS) categories would be created, 
including both upland and wetland communities.   

At a minimum, reclamation activities would fulfill the applicable obligations concerning post-
reclamation vegetation conditions imposed by Chapter 62C-16, Florida Administrative Code 
(F.A.C.) and Section 2.06.06 of the Hardee County Unified Land Development Code (LDC), and 
the USACE mitigation requirements. 

2.6.1 Vegetation 
IMC’s reclamation plans for the Ona site include 11,541.5 acres of upland communities, which 
would result in a total of 14,884.8 acres of uplands on the Ona site at the conclusion of 
reclamation.  This corresponds to a ten percent loss in acreage of upland vegetative communities 
between the pre- and post-mining landscape.  The reduction in acreage of upland communities 
arises from the reclamation of improved and unimproved pastures to other land uses, and does 
not reflect a loss of upland forest acreage. 

Currently, open water areas at the Ona site are limited to cow ponds and ditches.  IMC proposes 
to reclaim 1,034.5 acres of mined lands as open water, predominantly in the form of lakes.  The 
total post-reclamation area of open water is projected to be 1,065.1 acres.   

Based upon previous reclamation results, reclaimed and revegetated agricultural lands reach 
maximum productivity within one year, and herbaceous rangelands and wetlands reach maturity 
in approximately three years.  Forested upland and wetland communities would require 40 years 
to reach maturity, although much of their ecological functional capacity is realized in about 15 
years.  The existing patchwork quilt of upland and wetland vegetation would be replaced with 
three large vegetative community types positioned and targeted towards three post-reclamation 
land uses: agricultural, recreation/development, and natural systems.   

The natural systems would be reclaimed to form a contiguous mosaic of upland and wetland 
forests, rangeland, and herbaceous marshes that includes all of the north-south stream floodplain 
corridors as well as an east-west linkage to connect the stream corridors together.  The 
repositioning of natural vegetative communities from the patchy distribution that currently exists to 
a connected belt of natural communities habitat corridor would result in the best long-term 
opportunity for significant habitat improvement. 
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2.6.2 Wetlands 
 
Mitigation for wetland impacts would involve the creation of wetlands during the reclamation 
process.  Wetlands created to fulfill proposed USACE mitigation are a subset of the wetlands that 
would be created as part of the reclamation plan.  Due to discrepancies between the USACE and 
FDEP's jurisdictional wetland determinations, there are small differences in the acreage of 
wetlands being created as part of the state reclamation plan versus the mitigation plan for USACE 
jurisdictional wetlands.  For example, USACE wetland mitigation would propose mitigation for 69.2 
acres of disturbed bay swamp, whereas FDEP mitigation rules would propose replacement of 
99.5 acres of disturbed wetlands during reclamation.  However, most FLUCFCS show no 
difference between reclamation and mitigation, and the number of acres of proposed mitigation is 
always met, and often exceeded. 

IMC’s plans for the Ona site include mitigation of 1,252.7 acres of forested wetlands, 1,611.8 
acres of herbaceous wetlands including 31.7 acres of offsite mitigation at the FG-3 reclamation 
program area, and 1,034.5 acres of open water including 1,019.3 acres of lakes.  This would 
result in a post-mining total of 2,847.5 acres of USACE jurisdictional wetlands and 1,019.3 acres 
of lakes on the Ona site, as well as 31.7 acres of shrub swamps at the FG-3 reclamation program 
area.      

The existing acreage of USACE jurisdictional areas by FLUCFCS code, acreage to be disturbed, 
and acreage to be mitigated is found in Chapter 4.0.  The locations and identification numbers of 
wetlands to be created are also shown in Chapter 4.0. 

2.6.3 Fish and Wildlife Resources 
The wildlife and habitat management plan is considered the conceptual framework for the 
maintenance of habitat during mining and following reclamation.  Based upon this framework, 
precise area-specific plans would be developed in advance of clearing particular portions of the 
site for mining.  This approach is preferable due to the estimated 30-year mining and reclamation 
period and the 15,836 acres involved in the development of the Ona Mine, during which time the 
mining plans could change. 

The goals and objectives of the plan are to minimize the loss of wildlife and wildlife habitat during 
the mining phase, and to create suitable wildlife habitat through the land reclamation process. 
Listed species present on areas to be cleared would be relocated to other suitable habitat in 
accordance with approvals granted by the USFWS and/or the FFWCC.  In this context, the 
success of the management plan would be the maintenance of viable populations of wildlife in the 
Hardee County region.   



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
2-50 

October 2002  

2.6.4 Threatened and Endangered Species 
Reclamation activities relative to the protection of threatened and endangered species only 
involve the restocking portion of pre-clearing surveys and capture process prior to the 
commencement of land clearing.  The actual reclamation activities (earth moving, planting, etc.) of 
the mined land would not normally impact federal- or state-listed species.  The only exception is 
where listed species have occupied the active mine area (clay settling areas, etc.).   In general, 
listed flora and fauna species would be protected by: 

A. Relocation to reclaimed suitable habitat or other protected areas elsewhere on IMC 
property, but not necessarily on the Ona site; 

B. Planned or natural reintroduction into reclamation areas, depending upon specific species 
requirements; 

C. Allowing the species to migrate to adjacent habitat on their own, and/or; 

D. Protecting the habitat that is proposed not to be disturbed. 
 

Pre-clearing survey techniques, clearing or mining activity restrictions, and relocation details for 
selected species are listed in Section 4.4. 

2.6.5 Surface Water 
Prior to disturbing mining areas, IMC would design and construct a ditch and berm system 
capable of retaining all runoff from a 25-year, 24-hour storm event in accordance with FDEP and 
SWFWMD regulations. As new perimeter berms are constructed the following features are used 
for erosion control. 

A. Silt screens are installed at the base of the berm. These screens are inspected and 
maintained as required. 

B. Grass is planted on the exterior slope of the berm. 

C. The berm is sufficiently flat in slope to control excessive erosion. 

D. The roads on top of the berms are sloped toward the mine and away from the adjoining 
property or wetland. 

Similar systems would be designed and installed sequentially across the Ona site in advance of 
clearing portions of these tracts for mining.  The proposed system would prevent potential surface 
water quality impacts off-site. 

The two stream segments directly impacted by mining, Oak Creek south of SR 64 and the 
headwater tributary to Hickory Creek, would be reclaimed to eliminate the channelization and 
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ditching that has occurred historically. On directly impacted stream segments within the portions 
of the drainage conveyance where a sinuous channel is expected to develop, stacks of logs, 
snags, brush, and other energy absorption techniques would be used to reduce flow velocity to 
less than one foot per second.  These techniques should retard natural erosional development 
and result in the desired sinuous stream channel geometry.  Such methods would minimize 
impacts to water quality from erosion in streams.  The final reclamation step would be the 
rerouting of flow into the reclaimed wetlands from a temporary alternate flow way and the 
subsequent regrading and revegetation of the then former temporary alternate flow way. The 
rerouting, in areas of previous ditching, is expected to result in a net water quality benefit when 
compared to the existing conditions.  This benefit is increased water quality treatment capability 
because flow-through wetlands would replace ditched wetlands, thereby increasing retention time 
during low flow conditions. 

IMC's existing operations have been issued National Pollution Discharge Elimination System 
(NPDES) permits for the discharge of excess water and storm water. All discharges must satisfy 
permit limits and not cause violation of water quality standards. The quality of IMC's mine process 
water is good, once suspended solids are allowed to settle.  

All reclaimed land must meet water quality standards before it can be released from Florida 
Department of Environmental Protection (FDEP) mine reclamation requirements. The FIPR-
funded research and other water quality analyses illustrate that reclaimed land does not cause 
violations of water quality standards (IMC, 2002). 

2.6.6 Groundwater 
There is a potential for water elevations in the mine cuts to remain below historical water table 
elevations through contouring of earth in reclamation. For this reason, IMC is proposing to 
continue to operate recharge ditches at least until contouring is completed in reclamation.  The 
approximately 3,685 acres of the Ona site that are reclaimed from clay settling areas would have 
a surface soil with a reduced permeability compared to existing soils, whereas, the land reclaimed 
from overburden-capped sand tailings would have permeability similar to or higher than the pre-
mine condition at the site.  Almost immediately after mining, water elevations within the mine cut 
would begin to recover.   

Prior to mining, IMC's policy is to sample and inventory neighboring wells located within 1,200 feet 
of a mining area.  Water quality of the well would be characterized at that time.  This effort is 
voluntary and is done at no cost to the neighbor.  Results of the analyses are provided to the 
resident.  This pre-mining water quality is used for reference should any concerns arise during 
mining and reclamation.  Additionally, IMC would continue to monitor onsite water quality during 
the life of the mine.  Should changes in water quality occur, they would first be noticed in these on-
site wells.   
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2.6.7 Topography and Soils 
All of the land proposed for mining would be backfilled with sand, clay or would be reclaimed by 
shaping the existing overburden spoils as part of the reclamation process.  All of the sand and 
clay backfill would originate from Ona and nearby IMC mine property and the overburden spoil 
generated by mining the Ona site parcels would be beneficially used onsite as part of the 
reclamation process.  The general topography and slopes that would be created would conform to 
the current FDEP and Hardee County standards that no slope be steeper than four feet horizontal 
(H) to one foot vertical (V).  The only areas that would have slopes that approach this steepness 
are those around the reclaimed clay settling area dams.  Generally, however, the site would be 
returned to the same relatively flat topography as currently exists. 

Best management practices (BMPs) to control erosion and sedimentation would be utilized during 
the site preparation, construction, mining, and reclamation activities.  

2.6.8 Hazardous, Toxic and Radioactive Waste 
If hazardous materials were encountered within the project area during construction, they would 
be disposed of offsite, in accordance with appropriate federal and state regulations. 

2.6.9 Socioeconomics  
Visual impacts would be similar to those presently experienced along SR 62, which is parallel to 
and north of SR 64.  Impacts would be mitigated by roadside ditch and berms systems, setbacks, 
and the duration of mining activity along highway frontage.  Visibility from the roads could be 
mitigated somewhat by landscaped berms along the right-of-ways. 

2.6.10 Air Quality 
The operation of heavy equipment would have minor, temporary negative impacts on air quality 
during the construction and operation of the mine for either of the action alternatives.  These 
impacts would be primarily in the form of increased exhaust emissions, which can be minimized 
by good vehicle maintenance.  Windblown soil and dust may also occur during the construction 
phase as a result of equipment movement over exposed soil areas.  Fugitive dust can be greatly 
minimized by appropriate dust control measures such as wetting the surfaces and by re-
vegetating disturbed areas as soon as practicable. 

2.6.11 Noise 
The operation of heavy equipment would have minor, temporary negative impacts on noise during 
the construction and operation of the mine for either of the action alternatives.  These impacts 
would be minimized by the use of mufflers on the equipment, and by restricting the times when 
equipment use would be allowed. 
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2.6.12 Historic Properties 
Phase II testing must be conducted to determine the eligibility of site 8HR779.  If the site was 
determined eligible, and the State Historic Preservation Officer (SHPO) concurs, data recovery 
from this site must be conducted to mitigate any impacts, to complete the Section 106 process 
and to obtain release from the SHPO. 

If any archaeological resources are encountered during construction, work would immediately 
stop and the Army and the SHPO would be notified so that compliance with Section 106 of the 
National Historic Preservation Act would be accomplished. 

If any archaeological resources are encountered during construction, work would immediately 
stop and the Army and the SHPO would be notified so that compliance with Section 106 of the 
National Historic Preservation Act can be accomplished. 
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Table 2.2-1 - Estimated Annual Mine Production Rates (Acres, Cubic Yards, Tons) 
        

Average Tons Mined per Year 

(Tons & Yards X 1,000) 
Mining Period Maximum Acres Mined 

in any one Year 
Averages Acres 
Mined per Year 

Overburden (yd3) Sand Tailings Clay Phosphate 
Rock 

Year 1- 8 565 363 13,900 9,250* 4,250 3,000 
Year 9- 24 1,146 842 34,800 8,500* 8,500 6,000 
Average -- 675 -- -- -- -- 

Source: IMC, 2002.        
yd3  = cubic yards        
* = 1st year disposal at Fort Green Mine       
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Table 2.2-2 - Mining Area (Acres) by Alternative 
      

 
  Total Area Mined/ Disturbed Not Disturbed By 

Mining Activities  

 IMC's Proposed Action* 20,676 15,836 4,840  

 IMC's Original Proposal** 20,676 17,593 3,083  

 AWG Conservation Area** 20,676 12,969 7,707  
 Source: *IMC, 2002.     
 **Data provided by IMC     
 

Platinum
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Table 2.2-3 - Floridan Aquifer Withdrawals for Phosphate Mining 

Year Withdrawal (gpd) Rock Produced 
(tons) 

Gallons  
per Ton of Rock 

1991 117,485,900 36,200,000 1,185 
1992 88,417,600 36,200,000 892 
1993 64,535,036 25,200,000 935 
1994 62,405,789 29,000,000 785 
1995 50,125,000 33,800,000 541 
1996 56,034,000 36,200,000 565 
1997 56,843,000 32,800,000 633 
1998 53,660,900 34,000,000 576 
1999 52,243,741 30,200,000 631 

Source: IMC, 2002.     
gpd  = gallons per day     
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Table 2.2-4  -  Project Average Annual and Peak Monthly Groundwater Use Demands for 
Ona Mine               

     
Project Phase Average Annual Demand (gpd) Peak Monthly Demand (gpd) 

  Potable Non-Potable Potable Non-potable 
Permitting 0 0 0 0 
Construction NA NA NA NA 
Operation 24,000 12,000,000 24,000 16,000,000 
Final Reclamation 5,000 0 5,000 0 
Source: IMC, 2002.     
gpd = gallons per day     
NA = not applicable     
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Table 2.2-5 - Average Annual Water Budget 
       

AVERAGE ANNUAL WATER BUDGET UNDER NATURAL CONDITIONS 
SOURCES ACRE-FT MGD   USES ACRE-FT MGD 

Rainfall 45,902 40.98   ET 34,368 30.68 
     Recharge 904 0.81 
        Runoff 10,629 9.49 

TOTAL 45,902 40.98     45,902 40.98 
AVERAGE ANNUAL WATER BUDGET WITH  MINING 

SOURCES ACRE-FT* MGD*   USES ACRE-FT MGD 
Rainfall on Active Clay Areas 4,312 3.85   Disposal Area Evap. 4,243 3.79 
Overburden Drainage 2,700 2.41  Waste Clay 30,059 26.83 
Matrix Water + Seal Water 12,844 11.47  Sand Tailings 3,688 3.29 
Seepage In 481 0.43  Overburden Refill 4,051 3.62 
Makeup Required 5,162 4.61  Product 496 0.44 
Clay Consolidation 13,746 12.27  Recharge 904 0.81 
Change in Storage -94 -0.08  Groundwater Outflow 4,549 4.06 
Captured (Rainfall - ET) 13,798 12.32   NPDES Discharge 4,960 4.43 
TOTAL 52,950 47.27     52,950 47.27 
Source: IMC, 2002.       
       
Note:       
ET = Evapotransporation       
* = rounding error, may not add up to total      
ACRE-FT = Acre Feet       
mgd = million gallons per day       
NPDES = National Pollution Discharge Elimination 
System     
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Table 2.2-6  -  Comparison of Typical NPDES Outflow Values with Horse Creek and 
Brushy Creek Water Quality Data 

      

Parameter Units NPDES 
min 

NPDES 
max 

Horse Creek  
range 

Brushy Creek  
range 

pH Std Units 6.8 8.2 5.04 – 7.42 5.4 – 7.07 
Conductivity µmhos/cm 300 500 50 – 276 47 – 388 
Temperature °C 18 28 9.2 – 28.2 18.8 – 29.8 
Dissolved Oxygen mg/L 5 8 2.7 – 8.3 1.6 – 5.9 
TSS mg/L 1 10 1 – 15 1 – 29 
NVSS mg/L 1 5 1 – 7 1 – 19 
Total P mg/L 0.4 1 0.17 – 1.32 0.26 – 1.05 
Total N mg/L 0.6 1.3 0.45 – 5.02 1.22 – 3.49 
Sulfate mg/L 40 150 2 – 54 2 – 76 
Chlorophyll a µg/L 2 8 1 – 6 1 – 16 
Fluoride mg/L 0.1 0.3 0.14 – 0.62 0.03 – 0.53 
Source: IMC, 2002.      
      
Note:      
N = nitrogen      
P = phosphorus      
NVSS = non-valatile suspended solids     
TSS = total suspended solids     
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Table 2.2-7 Mine Wide Land Use/Vegetation Cover Summary 
          

(FLUCFCS No. Code)  
Type of Vegetative Cover 

Acres Present 
Onsite Today 
(Premining) 

  
Acres 

Proposed to 
be Left 

Undisturbed 
  

Acres 
Proposed to 
be Disturbed 

  Proposed 
Reclamation   

Acres Upon 
Completion of 
Reclamation 

(100) Urban Land Uses           
  (111)  Single family homes 5.3  1.4  3.9  0.0  1.4 
  (112)  Mobile homes 0.6   0.0   0.6   0.0   0.0 
                      Subtotal 5.8  1.4  4.5  0.0  1.4 
            
(200) Agricultural Uses           
  (211)  Improved pasture 7,306.3  305.8  7,000.4  4,955.9  5,261.7 
  (212)  Unimproved pasture 145.7  1.2  144.5  0.0  1.2 
  (213)  Woodland pasture 637.4  269.1  368.2  1,163.2  1,432.3 
  (215)  Field crops 119.3  25.9  93.4  0.0  25.9 
  (221)  Citrus groves 209.2   0.0   209.2   0.0   0.0 
                      Subtotal 8,417.9  602.1  7,815.8  6,119.1  6,721.2 
            
(300) Rangeland           
  (310)  Herbaceous 19.8  1.1  18.7  0.0  1.1 
  (320)  Shrub and Brushland 0.5  0.0  0.5  673.2  673.2 
  (321)  Palmetto prairies 2,898.0  491.3  2,406.7  1,797.2  2,288.5 
  (329)  Other shrub and brush 105.4  29.8  75.6  0.0  29.8 
  (330)  Mixed 30.2   1.4   28.9   0.0   1.4 
                     Subtotal 3,053.9  523.6  2,530.3  2,470.3  2,993.9 
            
(400) Upland Forests           
  (410)  Upland Coniferous Forests       1,243.0  1,243.0 
  (411)  Pine flatwoods 1,479.6  536.4  943.1  493.1  1,029.5 
  (413)  Sand pine 23.7  0.0  23.7  114.5  114.5 
  (414)  Pine-mesic oaks 5.7  1.3  4.4  0.0  1.3 
  (425)  Temperate hardwoods 756.5  559.7  196.8  94.1  653.8 
  (427)  Live oak 1,242.2  666.5  575.7  101.3  767.7 
  (432)  Sand live oak 404.2  77.2  327.0  271.7  348.9 
  (434)  Hardwood-conifer mixed 1,058.0  377.1  681.0  616.1  993.1 
  (438)  Mixed hardwoods 28.8   13.9   14.8   5.2   19.2 
                   Subtotal 4,998.7  2,232.1  2,766.6  2,939.0  5,171.1 
            
(500) Water           
             Streams & Waterways 0.0  0.0  0.0  0.1 * 0.1 
             Natural streams (511) 20.9  13.3  7.6  0.5 * 13.8 
             Man-made ditches (512) 74.6  15.4  59.2  0.6  16.1 
  (510)  Streams, Waterways, and            

Ditches - Total 95.5  28.7  66.8 * 1.3 * 30.0 
  (522)  Lakes 100 -500 ac. 0.0  0.0  0.0  565.4  565.4 
  (523)  Lakes 10 - 100 ac. 0.0  0.0  0.0  453.9  453.9 
  (534)  Reservoirs < 10 ac. (cattle   

ponds) 20.2   2.0   18.3   14.0   16.0 
                   Subtotal 115.7  30.7  85.0  1,034.5  1,065.2 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 
 
 

Table 2.2-7 Mine Wide Land Use/Vegetation Cover Summary 
          

(FLUCFCS No. Code)  
Type of Vegetative Cover 

Acres Present 
Onsite Today 
(Premining) 

  
Acres 

Proposed to 
be Left 

Undisturbed 
  

Acres 
Proposed to 
be Disturbed 

  Proposed 
Reclamation   

Acres Upon 
Completion of 
Reclamation 

(600) Wetlands           
  (611)  Bay swamps 126.4  27.0  99.5  127.1  154.1 
  (613)  Gum swamps 25.8  1.1  24.7  32.3  33.4 
  (615)  Stream swamps 64.8  33.4  31.4  40.9  74.3 
  (616)  Inland ponds and sloughs 2.9  0.0  2.9  0.0 # 0.0 
  (617)  Mixed wetland hardwoods 1,048.5  580.6  467.9  704.6 * 1,285.2 
  (620)  Wetland coniferous 31.6  1.9  29.6  107.5 # 109.4 
  (630)  Wetland mixed hardwood-

coniferous 137.1  55.7  81.4  260.0  315.7 

Forested Sub total 1,434.1   699.7   734.4   1,272.4   1,972.1 
            
           Freshwater marshes (640 & 641) 1,413.0  480.2  932.8  1,043.9  1,524.1 
           Shrub swamps (646) 767.2  193.0  574.2  542.3  735.3 
  (641) Freshwater marshes (includes  

646) - total 2,180.1  673.2  1,507.0  1,586.3  2,259.4 
  (643) Wet prairies 419.8  75.9  343.9  406.6  482.5 
  (644) Emergent aquatics 1.2  0.0  1.2  2.8  2.8 
            
Marsh Sub total 2,601.2   749.1   1,852.1   1,995.7   2,744.7 
                 Subtotal - Wetlands (600's) 4,035.3  1,448.7  2,586.5  3,268.1  4,716.8 
            
(700) Barren Lands           
  (743) Spoil areas 13.3   0.4   12.9   0.0   0.4 
                 Subtotal 13.3  0.4  12.9  0.0  0.4 
            
(800) Transportation Uses           
  (814) Roads 35.0  0.6   34.4   5.1  5.7 
                 Subtotal 35.0   0.6   34.4   5.1   5.7 

Total:  Ona Minesite 20,675.5   4,839.5   15,836.1   15,836.1   20,675.6 
*  Reclaimed 510, 512 are stream/ditch connections in access corridor crossings. Note that streams are included in 615 & 617. 
#  Reclaimed 620 includes 616          
Source: IMC, 2002.          
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Table 2.2-8 - Reclamation Schedule 
   

Reclamation Type Reclamation Activity *Time - Years 
0. End of Mine use --- 
1. Contour - Earthwork 18 months 
2. Re - vegetation   6 months 
3. Growth Period   1 year 

Graded Overburden 

    Total Time   3 years 
0. End of Tailing fill (Mine use) --- 
1. Contour - Earthwork 18 months 
2. Re-vegetation   6 months 
3. Growth Period   1 year 

Tailings Fill 

    Total Time   3 years 
0. Ditch and drain surface   4 years 
1. Settling area abandonment   
    (End of Mine use) --- 
2. Contour - Earthwork 18 months 
3. Plant grasses   6 months 
4. Growth Period   1 year 

Clay Settling Area 

    Total Time   3 years 
Note:  Times are based on completion of all mining activities within a program area that allows 
for reclamation of a sub-basin system rather than partial system. 

Source: IMC, 2002.   
 



1/1/80 7/1/84
600 780
581 762
2.7 4.1
1,569 3,124

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year (Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored
1995 4,642,000 11,509 38,683,333 13,316 365 928,400 12,691 365 1,160,500

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA 928,400 1,160,500

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Settling Area FG-4
In Service In Service

Settling Area FG-6

Clay Production

Remaining Feet to Fill = 
Remaining Volume (ac-ft) = Remaining Volume (ac-ft) = 

Remaining Feet to Fill = 

Total Area (acres) = 
Effective Area (acres) = 

Total Area (acres) = 
Effective Area (acres) = 



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

1/1/88 1/1/93
615 457
601 400
0.4 1.5
240 600

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

6,436 365 464,200 9,671 365 464,200

464,200 464,200

Remaining Volume (ac-ft) = Remaining Volume (ac-ft) = 
Remaining Feet to Fill = Remaining Feet to Fill = 

Settling Area FG-8/PC-11Settling Area FG-7
In Service In Service

Total Area (acres) = 
Effective Area (acres) = 

Total Area (acres) = 
Effective Area (acres) = 



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

1/1/87 3/1/89
528 536
516 526
5.3 9.8
2,735 5,155

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

3,748 365 232,100 22,063 365 1,392,600
5,470 365 338,730 48,298 31 258,920

8,050 334 464,942
5,621 365 348,040 5,514 365 348,040
8,358 365 517,500 5,466 365 345,000

5,139 182 161,756

1,436,370 2,971,257

Remaining Feet to Fill = 

Total Area (acres) = 
Effective Area (acres) = 
Remaining Feet to Fill = 

Remaining Volume (ac-ft) = Remaining Volume (ac-ft) = 

Total Area (acres) = 
Effective Area (acres) = 

Settling Area FGH-1B
In Service

Settling Area FGH-1A
In Service



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

2/1/96 7/1/99
1000 933
950 933
29 28.0
28,000 26,124

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

22,285 334 2,324,709
24,424 365 2,784,320
22,697 365 2,587,500
25,611 182 1,455,801
14,228 183 813,222 14,487 183 813,222
7,730 365 881,187 44,600 365 4,993,396

68,024 190 3,964,494

16,366 195 996,787 24,997 195 1,495,180

11,843,525 11,266,292

Total Area (acres) = Total Area (acres) = 
Effective Area (acres) = 

Available Volume (ac-ft) = Available Volume (ac-ft) = 

Effective Area (acres) = 
Feet to Fill = 

In Service

Feet to Fill = 

In Service
Settling Area FGH-2 Settling Area FGH-3



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

7/1/01 1/1/02
503 465
449 440
44.5 72.7
20,000 32,000

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

141,351 175 3,651,508
86,571 170 2,172,484 88,342 170 2,172,484
43,286 195 1,245,984 44,171 195 1,245,984

88,310 365 4,662,789
76,027 365 4,014,252

35,174 365 1,895,171

41,581 365 2,195,451

8,965,147 14,290,959

Feet to Fill = 
Available Volume (ac-ft) = 

Settling Area FGH-4

Total Area (acres) = 
Effective Area (acres) = 

Projected In Service

Feet to Fill = 
Available Volume (ac-ft) = 

Settling Area PC-12
In Service

Total Area (acres) = 
Effective Area (acres) = 



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

1/1/03 1/1/04
465 500
385 373
72.7 70
28,000 26,100

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

100,926 365 4,662,789
108,611 365 5,017,815 22,421 365 1,003,563

117,613 365 5,264,364
71,430 365 3,197,215

38,880 365 1,796,278
24,119 365 1,114,278

43,894 365 1,964,676

12,591,160 11,429,818

Total Area (acres) =
Effective Area (acres) =Effective Area (acres) = 

Feet to Fill = 

Total Area (acres) = 

Settling Area O1-A
Projected in Service

Available Volume (ac-ft) = 
Feet to Fill =

Available Volume (ac-ft) =

Projected In Service
Settling Area FGH-5



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

1/1/05 1/1/06
500 540
373 380
70 66.1
26,100 25,000

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

75,272 365 3,369,193
73,734 365 3,300,351 83,685 365 3,816,031
66,886 365 2,993,797 65,653 365 2,993,797
24,895 365 1,114,278 64,422 365 2,937,643

22,855 365 1,023,000 28,043 365 1,278,750

11,800,619 11,026,221

Total Area (acres) =
Effective Area (acres) =

Feet to Fill =
Available Volume (ac-ft) =

Settling Area FM-1
Projected In Service

Settling Area O1-B
Projected in Service

Feet to Fill = 
Available Volume (ac-ft) = 

Total Area (acres) = 
Effective Area (acres) = 



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

1/1/08 1/1/09
520 600
365 446
60.8 70
22,200 31,200

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

113,324 365 4,963,604
48,594 365 2,128,399 76,477 365 4,093,075
40,873 365 1,790,250 82,829 365 4,433,000

47,786 365 2,557,500
33,450 365 1,790,250

29,195 365 1,278,750

31,857 365 1,705,000

10,161,003 14,578,825

Feet to Fill =
Available Volume (ac-ft) =

Feet to Fill = 
Available Volume (ac-ft) = 

Effective Area (acres) = 

Projected In Service
Total Area (acres) = 

Effective Area (acres) =

Settling Area FM-2 Settling Area O1-C
Projected in Service
Total Area (acres) =



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

1/1/11 1/1/13
780 900
615 695
70 85
43,100 59,100

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

80,860 365 5,967,500
91,257 365 6,734,750
40,430 365 2,983,750 51,109 365 4,262,500
28,879 365 2,131,250 76,664 365 6,393,750

81,775 365 6,820,000
66,442 365 5,541,250

28,879 365 2,131,250

20,444 100 467,123
35,776 365 2,983,750

19,948,500 26,468,373

Feet to Fill = 
Available Volume (ac-ft) = 

Feet to Fill = 
Available Volume (ac-ft) = 

Settling Area O3-A
Projected In Service
Total Area (acres) = 

Settling Area O2
Projected In Service
Total Area (acres) = 

Effective Area (acres) = Effective Area (acres) = 



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

1/1/16 1/1/19
825 815
646 647
75 70
48,500 45,300

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

38,490 365 2,983,750
82,479 365 6,393,750

109,972 265 6,189,384
87,977 100 1,868,493
21,994 365 1,705,000 49,411 365 3,836,250

54,901 365 4,262,500
54,901 365 4,262,500

37,390 365 2,898,500 23,058 365 1,790,250
21,960 365 1,705,000
27,450 365 2,131,250
27,450 183 1,065,625

22,038,877 19,053,375

Feet to Fill = 
Available Volume (ac-ft) = 

Feet to Fill = 
Available Volume (ac-ft) = 

Settling Area O4-A
Projected In Service
Total Area (acres) = 

Effective Area (acres) = 

Projected In Service
Total Area (acres) = 

Effective Area (acres) = 

Settling Area O3-B



Year Dry Tons/Year Ac-ft/Year @ 25%S Wet Tons/Year
1995 4,642,000 11,509 38,683,333

8,398

1997 3,480,400 8,629 29,003,333
19981 3,450,000 8,554 28,750,000

8,043

2000 5,874,583 14,565 48,954,858
18,883

23,130

2003 9,325,578 23,121 77,713,150
2004 10,035,629 24,882 83,630,242
2005 10,528,727 26,104 87,739,392
2006 10,313,598 25,571 85,946,650
2007 9,979,322 24,742 83,161,017
2008 10,129,804 25,115 84,415,033
2009 8,186,150 20,296 68,217,917
2010 8,525,000 71,041,667
2011 8,525,000 71,041,667
2012 8,525,000 71,041,667
2013 8,525,000 71,041,667
2014 8,525,000 71,041,667
2015 8,525,000 71,041,667
2016 8,525,000 71,041,667
2017 8,525,000 71,041,667

8,525,000 71,041,667

2019 8,525,000 71,041,667
2020 8,525,000 71,041,667
2021 8,525,000 71,041,667
2022 8,525,000 71,041,667
2023 8,525,000 71,041,667
2024 8,525,000 71,041,667

2025 2 8,525,000 71,041,667

TOTALS 241,659,496 353,856 NA

1  Clays from reserves south of SR 62 introduced
2   Actual clay production is 4,262,500 tons 
     (mined out in mid 2025) 

Source: IMC, 2002.

Table 2.2-9  Model Summary of Clay Disposal Plan

2018

28,227,500

7,616,002 63,466,683

77,740,858

2001

2002 9,328,903

1999 3,244,000 27,033,333

1996 3,387,300

Clay Production

1/1/20 1/1/22
676 656
521 505
70 70
36,500 35,400

Filling Rate Days of Dry Tons Filling Rate Days of Dry Tons
(Wet Tons/Ac-Yr) Filling Stored (Wet Tons/Ac-Yr) Filling Stored

4,642,000

3,480,400
3,450,000

5,874,583

9,325,578
10,035,629
10,528,727
10,313,598
9,979,322

10,129,804
8,186,150
8,525,000
8,525,000
8,525,000
8,525,000
8,525,000
8,525,000
8,525,000
8,525,000
8,525,000

8,525,000
68,178 365 4,262,500 8,525,000
68,178 365 4,262,500 8,525,000
27,271 365 1,705,000 35,169 365 2,131,250 8,525,000
27,271 365 1,705,000 84,406 365 5,115,000 8,525,000
34,089 365 2,131,250 70,338 365 4,262,500 8,525,000
34,089 183 1,065,625 70,338 183 2,131,250 4,262,500

15,131,875 13,640,000 241,659,496

Settling Area O4-B
Projected In Service
Total Area (acres) = 

9,328,903

3,387,300

3,244,000

Total
Clay

Stored
(Dry Tons)

7,616,002

Available Volume (ac-ft) = 

Settling Area O4-C
Projected In Service
Total Area (acres) = 

Effective Area (acres) = 
Feet to Fill = 

Effective Area (acres) = 
Feet to Fill = 

Available Volume (ac-ft) = 



Total Mined 
in Each Year

Total To Date 
Mining

Mined - 
outside of 

CSA

Total to Date 
Mined 

outside of 
CSA

Available for 
Tailings in 
each Year - 
Non pond

Total to Date 
Available for 

Tailing

Tailings disposal 
area needed per 

year

Total area 
needed for 

Tailings

Difference = 
Needed - 
Available

Current -                
Mining 2003 32               32                 32                  32                 First year tailing disposed in Ft. Green Mine area -              
Mining 2004 163              195               146                178               20                    20                 230                         230            (210)            

Mining & Recl. 2005 226              420               167                345               130                  150               230                         460            (310)            
Mining & Recl. 2006 354              774               302                647               140                  290               230                         690            (400)            
Mining & Recl. 2007 540              1,314            321                968               200                  490               230                         920            (430)            
Mining & Recl. 2008 565              1,879            306                1,274            310                  800               230                         1,150         (350)            
Mining & Recl. 2009 470              2,349            289                1,563            290                  1,090             230                         1,380         (290)            
Mining & Recl. 2010 555              2,904            333                1,896            330                  1,420             230                         1,610         (190)            
Mining & Recl. 2011 568              3,473            300                2,197            300                  1,720             460                         2,070         (350)            
Mining & Recl. 2012 718              4,191            334                2,530            330                  2,050             460                         2,530         (480)            
Mining & Recl. 2013 696              4,887            502                3,032            510                  2,560             460                         2,990         (430)            
Mining & Recl. 2014 759              5,646            570                3,602            570                  3,130             460                         3,450         (320)            
Mining & Recl. 2015 881              6,528            583                4,186            580                  3,710             460                         3,910         (200)            
Mining & Recl. 2016 829              7,357            303                4,489            300                  4,010             460                         4,370         (360)            
Mining & Recl. 2017 906              8,262            711                5,200            720                  4,730             460                         4,830         (100)            
Mining & Recl. 2018 960              9,222            812                6,012            810                  5,540             460                         5,290         250              
Mining & Recl. 2019 1,054           10,277          862                6,874            860                  6,400             460                         5,750         650              
Mining & Recl. 2020 1,146           11,423          1,131             8,005            1,150               7,550             460                         6,210         1,340           
Mining & Recl. 2021 1,083           12,506          1,034             9,039            1,050               8,600             460                         6,670         1,930           
Mining & Recl. 2022 919              13,425          791                9,829            800                  9,400             460                         7,130         2,270           
Mining & Recl. 2023 1,033           14,458          944                10,773          900                  10,300           460                         7,590         2,710           
Mining & Recl. 2024 709              15,167          709                11,482          710                  11,010           460                         8,050         2,960           
Mining & Recl. 2025 360              15,527          360                11,842          700                  11,710           460                         8,510         3,200           
Reclamation 2026 15,527          132                  11,842           8,510         3,332           
Reclamation 2027 -              15,527          
Reclamation 2028 -              15,527          
Reclamation 2029 -              15,527          
Reclamation 2030 -              15,527          
Completed 2031 15,527          

Total 15,527.2 11,842.4 8,510                      
369,768,861.00      Tons

Source: IMC, 2002.

YearMining 
Activity

Acres

Table 2.2-10  Tailings Disposal Schedule
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U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 2.1-4
Generalized Mine Process Flow Chart

Source: 
IMC, 2002.
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Source: Smith, 2001.

SOURCE SYSTEM LOSSES

Deep Well Makeup Water  4.61 mgd

Water in Matrix Product Shipment 0.44 mgd

Sealing Water - Matrix Pumps

Rainfall on Clay Settling Area  3.85 mgd
Clay Intrainment 14.56 mgd

Disposal Area Evap. 3.79 mgd

NPDES Discharge 4.43 mgd
Drainage from Overburden Piles  2.41 mgd

Tailing Sand refill 3.29 mgd
Seepage in  0.43 mgd

Overburden refill  3.62 mgd
Captured Rainfall (Rainfall - ET)  12.32 mgd

Ground Water Outflow  4.06 mgd

Deep Recharge to Aquifers  0.81 mgd

Total Source = 47.27 mgd Total Use / Loss = 47.27 mgd
Note:
ET = Evapotranspiration
mgd = million Gallons per day

MINE PROCESS

11.47 mgd

BENEFICIATION 
PLANT

CLAY SETTLING AREAS

WATER STORAGE  &
CLAY SETTLING 

MINE WATER SYSTEM :  
Mine Use, 

Storage,  Ditches, Pits

Change in Storage -0.08 mgd

CONSOLIDATING 
CLAY

IN PONDS -  (PART 
OF WATER 
SYSTEM)

Clay & Water
Tailings/Coarse Reject

Water return 
To Plant 

RECLAMATION 
FILLING

  DITCH SYSTEM

Clay Disposal 
26.83 mgd

Clay Consolidation 
12.27 mgd

Water from CSA

To Mine
58 mgd

217 mgd

275 mgd
268.64 mgd

257.93 mgd

22 mgd

69.47 mgd

U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
IMC  ONA MINE

Figure 2.2-5
Ona Mine Water Balance Flowchart
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Clay Settling

Bedrock

Overburden

Reclaimed
Soil

Reclaimed
Soil

U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 2.2-7
Cross-Section View of Conventional Clay Disposal

Source: 
Golder, 2002.
Not to Scale



Sand / Clay Mix Sand / Clay Mix

Bedrock

Overburden Overburden

Reclaimed
Soil

Reclaimed
Soil

U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 2.2-8
Cross-Section View of Sand / Clay Disposal

Source: 
Golder, 2002.
Not to Scale



Clay Settling

Bedrock

Overburden

Reclaimed
Soil

Reclaimed
Soil

Sand / Clay Cap

U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 2.2-9
Cross-Section View of Clay Disposal with

Sand / Clay Cap

Source: 
Golder, 2002.
Not to Scale
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3.0 AFFECTED ENVIRONMENT 
The Affected Environment section describes the existing environmental resources of the areas 
that would be affected if any of the alternatives were implemented. This section describes only 
those environmental resources that are relevant to the decision to be made.  It does not describe 
the entire existing environment, but only those environmental resources that would affect or that 
would be affected by the alternatives if they were implemented.  This section, in conjunction with 
the description of the "no-action" alternative forms the base line conditions for determining the 
environmental impacts of the proposed action and reasonable alternatives. 

3.1 GENERAL ENVIRONMENTAL SETTING 
Hardee County, which encompasses the proposed Ona site, is located within southwest Florida 
approximately 40 miles inland from the Gulf of Mexico. Except for a small area in the northeast 
and southwest corners, the entire county drains to the Peace River, which flows south and 
empties into Charlotte Harbor (IMC, 2002).  The climate of Hardee County is subtropical 
characterized by warm weather, generally ample precipitation and usually light but persistent 
winds. Each of these climatic elements has its own influence on the occurrence and availability of 
water and other physical characteristics in the area. The vegetation in the region consists primarily 
of a mixture of improved pasture and agricultural areas surrounded by native vegetation in the 
form of rangeland, upland forests, and herbaceous and forested wetlands. In addition, there is an 
existing area of phosphate mining north of the proposed Ona site. 

The recorded mean annual temperature for a recent 30-year period in the region is approximately 
73 degrees (°) Fahrenheit (F) with monthly average temperature varying from a low of 
approximately 62°F during January to a high of approximately 82°F during August.  Based on 
records at five monitoring stations for the past 60 years, the long-term average precipitation for 
this area is approximately 52 inches per year (in/yr), with a range from approximately 36 to 75 
in/yr (Ardaman & Associates, 2002).  Sixty percent of the rainfall in this area occurs mainly in the 
rainy season during thunderstorms (June through September).  The remaining 40 percent is 
mostly associated with widespread frontal storms that generally sweep into Florida from the north 
or northwest during the fall, winter, and early spring.  Hurricanes, which sometimes occur during 
the period from June through November, may produce ten or more inches of rain in a day.  Such 
heavy rainfalls may create destructive floods. 

Stream flow monitoring in the region indicates a wide range of values during the year.  A 
comparison between rainfall and discharge measurements indicates the stream flow hydrographs 
are closely related to the rainfall patterns in the area.  Peak runoff rates coincide with the high 
intensity rainfall periods typically associated with thunderstorms.  The long-term average flow in 
the Peace River basin for a sixty-year period is the equivalent of approximately 12 in/yr of runoff 
over the entire drainage basin (US Geological Survey [USGS], 2001). However, this runoff 
amount varies from year to year depending on the seasonal rainfall patterns. 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
3-2 

October 2002  

The groundwater system consists of three aquifer systems in the region, namely, the SAS (water 
table aquifer), the IAS, and the FAS. The rainfall typically increases the water levels in the SAS, 
which results in increased groundwater outflow to streams over an extended period as water 
levels slowly decline. The SAS is separated from the FAS hundreds of feet of confining beds in 
this region. This results in a low recharge rate to the FAS estimated to be zero to two in/yr 
(SWFWMD, 2000b). 

In the Peace River Basin and surrounding areas, lower groundwater levels and large declines in 
stream flow usually occur in early spring. Dry season conditions often require large-scale irrigation 
for agricultural production. This greatly increases withdrawals from deep wells tapping the UFA. In 
addition, southern Florida has been undergoing a period of rainfall that is less than the historic 
norm. For example, the lowest annual rainfall for the sixty-year period occurred in 2000 (IMC, 
2002) 

The geology at the Ona site and in Hardee County consists of thick sequences of carbonate rock 
overlain by sand, gravel and clay deposits, which control the movement and occurrence of 
groundwater.  In general, the various rock units dip to the south and form a wedge of water-
bearing units that thicken to the southwest beneath Hardee County. 

The undifferentiated surficial deposits of Pleistocene to recent age consist of sand, silty sand, 
clayey sand, some hardpan, and organic soils.  The general lithology is mostly fine sand, inter-
bedded with clayey and silty sands, marl, and shell.  The thickness of the surficial soils varies from 
20 to 45 feet. 

3.2 VEGETATION 
3.2.1 Regional Description 
Natural vegetative communities of the region include upland forest and rangeland, herbaceous 
and forested wetlands, numerous creeks and streams, and xeric scrub.  Vegetative communities 
of the region have been altered during the past two centuries, as forests and wetlands throughout 
Florida were cleared and drained to provide acreage for agricultural and urban uses.  Large tracts 
of longleaf pine-turkey oak and xeric scrub habitats were converted to citrus and cattle farms.  The 
impacts of historical land conversion in the region remain as large areas of improved pasture, 
extensive citrus groves and croplands, and networks of drainage canals. 

Historically, natural communities in Florida occurred as continual tracts of land containing many 
different habitats corresponding to variations in moisture, fire frequency, soil fertility, and land-use 
history (Myers and Ewel, 1990).  As a result of land clearing and subsequent development, the 
natural environmental gradient leading from one community type to another is often not present.  
The current landscape consists of a patchy distribution of natural communities interspersed 
between pastures, agricultural areas, and developed areas.     
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3.2.2 Site-Specific Description 
The Ona site is currently vegetated with a mixture of improved pasture surrounded by native 
vegetation in the form of rangeland, upland forests, and herbaceous and forested wetlands.  
Approximately 40 percent of the land has been improved to support agricultural operations and 20 
percent is covered with wetland vegetation, leaving about 40 percent of the land as native 
uplands. 

Based upon drainage and vegetation features, the Ona site can be segregated into three sections 
for discussion purposes.  The eastern one-third is characterized by numerous depressional 
marshes and swamps with large areas of remnant pine flatwoods.  The major drainage feature is 
Oak Creek draining lands from the northeast to the south, ultimately flowing into the Peace River 
offsite.  Troublesome and Hickory Creeks, located to the east of Oak Creek, also provide drainage 
for small areas of the site and discharge into the Peace River. 

Brushy Creek and its expansive floodplain dominate the central portion of the site.  For much of its 
length on the Ona site, Brushy Creek is a well-incised or channelized stream. As with most well 
incised streams in central Florida, the surrounding floodplain forest is primarily mesic or hydric oak 
hammock interspersed with depressional or backwater areas supporting marsh or pop ash swamp 
communities.  Uplands in the central portion have mostly been cleared for use as pasture.  Many 
of the isolated marshes and minor forested conveyances into Brushy Creek remain but ditching 
and cattle grazing have been impacted some, sometimes severely. 

Horse Creek, West Fork Horse Creek, Brushy Creek, and Brady Branch drain the western two-
thirds of the Ona site.  The floodplain along Horse Creek is very narrow, suggesting this incised 
stream overflows infrequently.  Vegetation consists primarily of oak forest with a saw palmetto 
understory.  Although depressional marsh and swamp forest communities are present, they are 
not as abundant as in the eastern two-thirds of the Ona site.  Historically, pine flatwoods and 
palmetto prairie were predominant.  Of particular interest is the presence of several white sand 
scrub "islands" vegetated by sand live oak and sand pine/sand live oak associations.  Most of 
these on-site xeric ecosystems are located west of Brushy Creek and have been impacted to 
various degrees by cattle grazing.  The herbaceous stratum, usually sparse in an undisturbed 
scrub ecosystem, has been virtually eliminated by grazing in some of the scrub sites.  Scrublands 
often harbor a disproportionate number of endemic and/or listed plant and animal species as 
compared to other upland communities such as pine flatwoods. Intense grazing may have 
displaced many listed species had they been present prior to agricultural conversion of 
surrounding areas. 

3.2.2.1 Methods 
Vegetative communities on the Ona site were mapped and classified using level III of the FDOT 
1985 FLUCFCS during field studies conducted between 1997 and 1999 in association with the 
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field studies for preparation of the CDA.  The results of this mapping effort are presented on 
Figure 3.2-1 and discussed in Sections 3.2.3 and 3.2.4. 

Each upland vegetative community was given a unique identification number and the percent 
cover of dominant species in each strata (canopy, subcanopy, shrubs, and ground cover) was 
recorded (Table 3.2-1).  

Estimated wetland jurisdictional boundaries were established in the field and entered into a 
Geographic Information System (GIS) wetland boundary database between 1996-1998 by 
employing the procedures described in Chapter 62-343, F.A.C. (1998) and the 1987 Corps of 
Engineers Wetlands Delineation Manual.  Jurisdictional boundaries were field-verified by FDEP 
and USACE personnel during 1998 and 1999 (see USACE letter dated December 3, 1999 in 
Appendix C).  After adjusting boundary lines according to agency recommendations and 
subsequent confirmation of the precision and accuracy of the GIS wetland boundary database, 
the USACE and FDEP issued formal jurisdictional determinations Numbers 199802067(JF-ES) 
and FD-25-0125915-3, B, respectively.  In addition to FLUCFCS habitat classifications, each 
wetland community was assigned a unique identification number and analyzed using the IMC 
Wetland Rapid Assessment Procedure (WRAP) (an adaptation of the South Florida Water 
Management District [SFWMD] Wetland Rapid Assessment Procedure).  A complete description 
of the IMC WRAP and results are found in Appendix D. 

These methods for vegetative community classification and wetland assessment were approved 
by the FDEP and USACE, and no additional sampling was required for the third party EIS.  In 
December 2000 a limited field reconnaissance was conducted as part of the EIS effort, to review 
the vegetative classifications and community delineations.  The December 2000 field review 
confirmed that the vegetative cover maps produced between 1997 and 1999 are accurate and 
applicable. 

In June 2002, IMC updated their Section 404 application to reflect changes requested by FDEP 
and the Ecosystem Management Team, and to take into account the court rulings regarding 
USACE jurisdiction over isolated wetlands.  A USACE representative conducted field visits with 
IMC in August and November of 2001 and IMC used this experience to identify isolated wetlands 
on the site.  To identify isolated wetlands, IMC used the criteria that a wetland is considered 
isolated if: 

1. The wetland is not adjacent to “Navigable Waters” (greater than 200 feet from a 
connected system), and; 

2. The wetland is not connected to a system by a newly reviewed USACE 
jurisdictional ditch. 

Based on the revised assessment, 477.9 acres of the 5,378.9 acres of wetlands on the property 
meet the isolated wetland definition.  Therefore, the 4,901 acres of USACE jurisdictional wetlands 

Platinum
Figure 3.2-1
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described in this EIS do not include these isolated wetlands.  However, these isolated wetlands 
are taken into consideration by the USACE when assessing secondary and cumulative impacts, 
especially relative to their position in the habitat corridor and their use by migratory waterfowl. 

3.2.3 Upland Vegetative Communities 
Upland vegetation on the Ona site includes the following community types: improved pasture 
(FLUCFCS code 211), unimproved pasture (212), woodland pasture (213), field crops (215), citrus 
groves (221), herbaceous rangeland (310), shrub and brushland (320), palmetto prairies (321), 
other shrubs and brush (329), mixed rangeland (330), pine flatwoods (411), sand pine (413), pine-
mesic oak (414), temperate hardwood (425), live oak (427), sand live oak (432), hardwood-conifer 
mixed (434), mixed hardwoods (438), and spoil areas (743).  Descriptions and acreage of each 
community type (FLUCFCS code in parentheses) are found below: 

3.2.3.1 Improved Pasture (211) 
The Ona site currently contains 7,306.3 acres classified as improved pasture.  Improved pastures 
are lands that have been cleared and seeded with pasture grasses or allowed to naturally 
revegetate with native grasses and forbs.  Improved pasture is maintained or actively grazed 
pasture dominated by cultivated pasture grasses such as bahia grass (Paspalum notatum) and 
limpograss (Hemarthria altissima) and may support the growth of native grasses and other 
herbaceous plants such as broomsedge (Andropogon virginicus), slender goldenrod (Euthamia 
caroliniana), dog fennel (Eupatorium capillifolium), Bermuda grass (Cynodon dactylon), and 
common carpet grass (Axonopus fissifolius).  Other pasture herbs include sagotia beggarweed 
(Desmodium triflorum), coinwort (Centella asiatica), buffalo capeweed (Phyla nodiflora), crabgrass 
(Digitaria serotina), tick-trefoil (Desmodium paniculatum), flatsedge (Cyperus retrorsus, C. 
tenuifolius), and fringe rushes (Fimbristylis spp.).  Shrubs and/or trees may also occur sporadically 
in improved pastures.   

3.2.3.2 Unimproved Pasture (212) 
Currently, 145.7 acres on the Ona site are classified as unimproved pasture.  Unimproved pasture 
encompasses acreage previously cleared for grazing that has become overgrown by native 
grasses, forbs, and occasional shrubs due to lack of maintenance or removal of cattle.  
Characteristic vegetation includes bahia grass, dog fennel, common carpet grass, goldenrod 
(Solidago fistulosa), dichanthelium grasses (Dichanthelium spp.), blackroot (Pterocaulon 
virgatum), broomsedge, sand blackberry (Rubus cuneifolius), and Caesar's weed (Urena lobata).  
Characteristic shrubs include wax myrtle (Myrica cerifera) and groundsel tree (Baccharis 
halimifolia). 
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3.2.3.3 Woodland Pasture (213) 
Woodland pasture comprises 637.4 acres of the Ona site.  These are forested areas (generally 
oak hammocks) heavily grazed by cattle or where the understory has been cleared for use by 
cattle.  Oaks including live oak (Quercus virginiana), laurel oak (Quercus laurifolia), and 
occasionally sand live oak (Quercus geminata) usually dominate the canopy.  Shrubs or shrub like 
plants include scattered clumps of saw palmetto (Serenoa repens), wax myrtle, Caesar's weed, 
and John Charles or bushmint (Hyptis verticillata).  Grasses and forbs, as previously described for 
improved and unimproved pastures, dominate the herbaceous stratum. 

3.2.3.4 Field Crops (215) 
Lands classified as field crops cover 119.3 acres on the Ona site.  This land use designates areas 
cultivated for hay.  Bahia grass and limpograss fields are harvested for hay on the site. 

3.2.3.5 Citrus Groves (221) 
Citrus groves comprise 209.2 acres of the Ona site, and occur mostly in the western portion of the 
site on well-drained soils.  Orange varieties are the most common types of citrus produced. 

3.2.3.6 Herbaceous Rangeland (310) 
Currently, 19.8 acres of the Ona site are classified as herbaceous rangeland.  This grassland 
category includes grasses and other forbs that grow on the upland margins of wetlands, and are 
periodically inundated by water.  In wetter areas, a variety of vegetation occurs such as big carpet 
grass (Axonopus furcatus), maidencane (Panicum hemitomon), water-primrose (Ludwigia 
palustris), coinwort, sedge (Cyperus retrorsus), dog fennel, and spikerush (Eleocharis baldwinii). 

Also included in this category are pineland swales, which are also known as dry prairie.  Pineland 
swales are dry grassland areas dominated by upland, native grasses such as wiregrasses 
(Aristida spp.) with occasional saw palmetto present.  Other species present in the dry prairie 
areas include deer's tongue (Carphephorous corymbosus, C. paniculatus), flat-topped goldenrod, 
rabbit tobacco (Gnaphalium obtusifolium), indiangrasses (Sorghastrum spp.), and broomsedges 
(Andropogon spp.). 

3.2.3.7 Shrub and Brushland (320) 
Currently, the Ona site contains 0.5 acre classified as shrub and brushland.  These areas include 
a mixture of saw palmetto, gallberry (Llex glabra), wax myrtle, and other shrubs.  It is 
distinguished from palmetto prairie (321) in that saw palmetto is not the dominant shrub in this 
classification. 
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3.2.3.8 Palmetto Prairie (321) 
A total of 2,898 acres of the Ona site is classified as palmetto prairie.  Palmetto prairie is a type of 
rangeland characterized by a dense cover of saw palmetto with no tree cover, and the occurrence 
of only widely scattered pines and/or oaks.  In addition to saw palmetto, other shrub layer species 
include gallberry, muscadine grape (Vitis rotundifolia), and winged sumac (Rhus copallina).  
Wiregrass (Aristida stricta) is the most common ground layer species.  Other ground layer 
components include dichanthelium grasses, flat-topped goldenrod, sedge (Cyperus retrorsus), 
and chalky bluestem (Andropogon virginicus var. glaucus).  Typically, the herbaceous cover 
associated with palmetto rangeland occurs within the open areas where saw palmetto is not 
growing.  These open areas are dry prairie (described under 310), which were too small to be 
mapped as a separate community. 

3.2.3.9 Other Shrubs and Brush (329) 
Shrub and brush vegetative cover occurs in both upland and jurisdictional wetland areas, 
comprising a total of 105.4 acres of the Ona site.  In wetlands, this cover type is often found in the 
disturbed areas adjacent to wetland forests and marshes, or represent a successional series in 
marshlands that have not burned over in some time.  At the Ona site, the wetland areas classified 
as other shrubs and brush are typically characterized by the presence of wax myrtle.  Other 
shrubs commonly encountered are groundsel tree, elderberry (Sambucus canadensis), gallberry, 
and occasionally, tropical bushmint (Hyptis mutabilis).  Common herbs include dog fennel, 
broomsedge, coinwort, and carpet grasses (Axonopus spp.).  Muscadine grape is a common vine. 

Upland areas of the Ona site classified as other shrubs and brush are also typically dominated by 
wax myrtle with varying coverage by gallberry and saw palmetto.  Commonly observed herbs 
include bahia grass, common carpet grass, wiregrass, broomsedge, and slender goldenrod. 

3.2.3.10 Mixed Rangeland (330) 
The Ona site contains 30.2 acres classified as mixed rangeland.  This cover type describes areas 
with more than one-third intermixture of grassland or shrubland species.  Areas of this type 
claimed as wetlands are typically dominated by wax myrtle and/or groundsel tree with a significant 
herb component including carpet grasses, bahia grass, dog fennel, broomsedge, bushy 
broomsedge (Andropogon glomeratus), coinwort, musky mint (Hyptis alata), goldenrod, and 
meadow beauty (Rhexia mariana).  Upland areas classified as mixed rangeland are dominated by 
saw palmetto, gallberry, and dwarf live oak (Quercus minima).  Conspicuous herbs include 
wiregrass, broomsedge, and slender goldenrod. 

3.2.3.11 Pine Flatwoods (411) 
Currently, 1,479.6 acres of the Ona site are classified as pine flatwoods.  Pine flatwoods are found 
in areas with a low, flat topography on poorly drained, acidic soils characteristically low in 
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nutrients.  Structurally, these communities are open woodland with an overstory dominated by 
slash pine (Pinus elliottii) on poorly drained sites with soils often exhibiting a hardpan two to three 
feet below ground surface (bgs).  Longleaf pine (Pinus palustris) predominates on sandier, well-
drained sites. 

On pine flatwood sites with a soil profile of sand overlying a hardpan layer, extreme hydrological 
variability results.  During the wet, summer months, standing water is often evident, particularly in 
the grassy swales (dry prairies).  Conversely, in the dry winter season, hardpan limits water 
movement from lower soil horizons resulting in drought conditions.  Historically, frequent fires 
maintained the structural integrity of the pine flatwoods by killing the invading oak hardwoods.  In 
the absence of fire, hardwood trees, particularly oaks, will dominate the canopy over time resulting 
in a hammock community. The shrub understory is usually dense and dominated by saw palmetto 
with lesser abundance of gallberry, fetterbush (Lyonia lucida), coastal plain staggerbush (Lyonia 
fruticosa), wax myrtle and dwarf live oak.   

In flatwoods on sandy soils lacking a hardpan, scrub oaks are characteristic, including Chapman's 
oak (Quercus chapmanii), myrtle oak (Q. myrtifolia), and sand live oak.  Grasses are the 
predominant feature of the herb stratum.  Usually, herbs are found in "swales" interspersed 
among the usually dense saw palmetto understory.  Wiregrass, bottlebrush three-awn (A. 
spiciformis), arrowfeather (Aristida purpurascens), broomsedge, and lovegrasses (Eragrostis spp.) 
are abundant grasses.  Yellow-eyed grass (Xyris caroliniana), thoroughwort (Eupatorium mohrii), 
elephant's foot (Elephantopus elatus), purple cudweed (Gnaphalium purpureum), and narrowleaf 
silkgrass (Pityopsis graminifolia) are common forbs. 

3.2.3.12 Sand Pine (413) 
One sand pine community comprising 23.7 acres exists at the Ona site in Section 30, Township 
34 South, Range 23 East.  It exhibits a closed canopy dominated by sand pine (Pinus clausa).  
Scrub live oak (Quercus geminata) is conspicuous in the canopy but does not exceed one-third of 
the total canopy cover.  It is, however, the predominant species in a well-defined subcanopy.  A 
sparse shrub stratum is comprised of sapling scrub live oak, myrtle oak, and less commonly 
Chapman's oak.  Herbs are sparse but include wiregrass, silk grass, broomsedge, and patches of 
ground lichen.  Floristically and structurally, this sand pine scrub is similar to xeric oak 
communities in which pines (sand, longleaf, and/or slash pines) do not comprise at least 33 
percent canopy cover.  These communities, in which scrub live oak comprises more than two-
thirds of the canopy are classified as Hardwood-Conifer Mixed (FLUCFCS 434) and are described 
below. 

3.2.3.13 Pine-Mesic Oak (414) 
A relatively small amount (5.7 acres) of pine-mesic oak community is present on the Ona site.  
This category is a combination of slash and loblolly pine in association with a variety of mesic 
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oaks and other hardwood species.  Gallberry, wax myrtle, and saw palmetto are among the 
common understory species. 

3.2.3.14 Temperate Hardwood (425) 
Temperate hardwoods cover 756.5 acres of the Ona site.  This vegetative cover category is 
present within jurisdictional wetland and upland areas at Ona.  Jurisdictional wetland areas are 
dominated by laurel oak.  In addition to laurel oak, live oak, slash pine, water oak (Quercus nigra), 
red maple (Acer rubrum), American elm (Ulmus americana), cabbage palm (Sabal palmetto), 
swamp red bay (Persea palustris), and sweetbay (Magnolia virginiana) are common components 
of the canopy in various combinations and coverages dictated by hydrology.  Common shrubs are 
wax myrtle with occasional saw palmetto and black haw (Viburnum obovatum).  Herbs include 
redtop panicum (Panicum rigidulum), sour paspalum (Paspalum conjugatum), broomsedge, 
coinwort, and carpet grasses.  Saw greenbrier (Smilax bona-nox) is often present. 

Upland areas classified as temperate hardwood are dominated by laurel oak.  Other canopy trees 
such as cabbage palm, slash pine, longleaf pine, live oak, and water oak are often present in 
various combinations and coverages.  Wax myrtle and gallberry are common shrubs in this 
upland phase.  Herbs include broomsedge, bahia grass, goldenrod, carpet grass, Baldwin's 
eryngo (Eryngium baldwinii), and innocence (Hedyotis procumbens). 

3.2.3.15 Live Oak (427) 
A total of 1,242.2 acres of live oak hammock are found on the Ona site.  Live oak hammock is 
dominated by mature live oak in the canopy, often mixed with other oaks such as laurel oak and 
water oak.  Typically, this category of hammock has a dense to moderate cover of saw palmetto in 
the understory. 

3.2.3.16 Sand Live Oak (432) 
The Ona site contains 404.2 acres classified as sand live oak.  This category describes xeric oak 
scrub dominated by sand live oak.  The canopy is dense and ranges from 15 to 25 feet in height.  
Rusty staggerbush (lyonia ferruginea), saw palmetto, myrtle oak, and coastal plain staggerbush 
are common shrub components.  The shrub layer is usually dense, except where overtopped by 
scrub oaks.  Herbs are sparse and include wiregrasses (Aristida spp.), broomsedge, pricklypear 
(Opuntia compressa), milk pea (Galactia elliottii), and narrowleaf silkgrass. 

3.2.3.17 Hardwood-Conifer Mixed (434) 
This cover type occurs on both upland and jurisdictional wetland areas on the Ona site, totaling 
1,058.0 acres.  In areas claimed as wetlands, the canopy is characterized by the presence of live 
oak, laurel oak, slash pine, and cabbage palm.  Common shrubs are silverling (Baccharis 
glomeruliflora), wax myrtle, saw palmetto, and beauty-berry (Callicarpa americana).  Herbs 
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include bahia grass, carpet grasses, broomsedge, Virginia chain fern (Woodwardia virginica), 
dichanthelium grasses, saw greenbrier, coinwort, cinnamon fern (Osmunda cinnamomea), shield 
fern (Thelypteris kunthii), maidencane, redtop panicum, and soft rush (Juncus effusus). 

Upland areas often contain live oak, laurel oak, slash pine or longleaf pine, and cabbage palm in 
the canopy.  Shrubs or shrub elements include immature cabbage palm, saw palmetto, and wax 
myrtle.  Commonly encountered herbs are bahia grass, needlepod rush (Juncus scirpoides), 
broomsedge, dichanthelium grasses, Caesar's weed, and carpet grasses.  Often seen vines 
include saw greenbrier and muscadine grape. 

Two xeric communities are included in this FLUCFCS classification where the canopy is 
predominantly sand live oak mixed with sand and longleaf pine.  Neither the oaks nor the pines 
achieve 66 percent crown canopy dominance.  The subcanopy is similar to the canopy, while the 
understory is dominated by saw palmetto, fetterbush, and rosemary (Ceratiola ericoides).  Sparse 
individuals of wiregrass, broomsedge, yucca (Yucca flacide), goldenrod, and bahia grass 
dominate the herb layer.  This community is similar to FLUCFCS classification 432 (Sand Live 
Oak).  Most FLUCFCS 434 communities, however, consist of mixtures of slash or long-leaf pines 
and live or laurel oaks. Therefore, the only FLUCFCS classification that fits is 434. 

3.2.3.18 Mixed Hardwoods (438) 
Areas classified as mixed hardwoods comprise 28.8 acres of the Ona site.  This category is 
similar to temperate hardwood (425), except for the prevalence of water oak in the canopy.  In 
addition, sweet gum (Liquidambar styraciflua) and sweetbay are often conspicuous canopy 
elements.  The shrub and herb strata are similar in composition to those described under the 
classification of 425. 

3.2.3.19 Spoil Areas (743) 
The Ona site contains 13.3 acres of spoil piles surrounding excavated cattle ponds.  These piles 
are classified as spoil areas.  Species within these areas are primarily weedy herbs, such as 
bahia grass, broomsedges (Andropogon sp.), dog fennel, ragweed (Ambrosia artemisiifolia), and 
groundsel tree.  Due to their disturbed nature, these areas have little inherent ecological value as 
habitat for plants or wildlife. 

3.2.4 Open Water (500) 
Open water (FLUCFCS 500) comprises 115.7 acres of the Ona site, approximately 0.6 percent of 
the entire property, primarily in the form of man-made ditches and cattle ponds (reservoirs <10 
acres).  These excavated areas do not provide critical habitat for wildlife or listed species.  Ditches 
on the Ona site vary in size, depth, and duration of inundation.  Those ditches that are infrequently 
inundated are vegetated with pasture grasses, while the wetter ditches and the edges of some 
cattle ponds support common herbaceous wetland species including cattails (Typha latifolia and 
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T. domingensis), soft rush (Juncus effuses), pickerelweed (Pontederia cordata), and primrose 
willow (Ludiwigia peruviana and L. repens).  

3.2.5 Wetland Vegetative Communities   
The following wetland vegetation community types are found on the property: bay swamp 
(FLUCFCS code 611), gum swamp (613), stream and lake swamp (615), inland ponds and 
sloughs (616), mixed wetland hardwoods (617), wetland coniferous forest (620), wetland forested 
mix (630), freshwater marsh (641), wet prairie (643), emergent aquatic vegetation (644), and 
shrub swamp (646).  The USACE jurisdictional boundaries also include wetland areas occurring 
within primarily upland community types.  These include portions of lands classified as single 
family homes (111), improved pasture (211), unimproved pasture (212), woodland pasture (213), 
herbaceous rangeland (310), palmetto prairie (321), other shrubs and brush (329), mixed 
rangeland (330), pine flatwoods (411), temperate hardwoods (425), live oak (427), hardwood-
conifer mixed (434), mixed hardwoods (438), and spoil areas (743). The majority of these upland 
communities were described in Section 3.2.3, therefore only the wetlands and vegetation 
communities within these upland areas are described, in addition to the swamp, marsh, and 
stream communities within FLUCFCS 600+.   

The wetland boundaries delineated under FDEP and USACE procedures are different.  This 
difference is primarily attributable to the fact that plant species categorized as facultative are 
considered neutral by FDEP, and as hydrophytic by USACE when evaluating dominance of 
vegetation.  In addition, some species are classified differently by the FDEP and USACE with 
respect to their probability of occurrence in wetlands.  For example, the FDEP considers slash 
pine (Pinus elliotii) to be an upland species, whereas the USACE lists slash pine as facultative 
wet.  This in some cases results in the classification of slash pine flatwoods as wetland by the 
USACE and as upland by the FDEP.  Additionally, FDEP classifies all lands below the mean 
annual flood elevation as wetlands, independent of vegetative community type.  The following 
descriptions of wetland habitats and their extent are based upon the USACE jurisdictional 
determinations.  

Descriptions and USACE jurisdictional acreage (Table 3.2-2) of each wetland community type 
(FLUCFCS code in parentheses) are found below:   

3.2.5.1 Bay Swamp (611) 
The Ona site contains 96.2 acres of USACE jurisdictional wetlands classified as bay swamps.  
Bay swamps or bayheads refer to forested wetland communities where the canopy is dominated 
by sweetbay, swamp red bay, dahoon holly (Llex cassine), and occasionally, loblolly bay 
(Gordonia lasianthus).  In addition, swamp tupelo (Nyssa sylvatica var. biflora) and red maple are 
often present.  The shrub layer consists of wax myrtle, fetterbush, Virginia willow (Ltea virginica), 
highbush blueberry (Vaccinium corymbosum), and in wetter areas, buttonbush (Cephalanthus 

Platinum
Table 3.2-2)



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
3-12 

October 2002  

occidentalis).  The herb stratum is often dense, especially the fern flora.  Ferns include cinnamon 
fern, royal fern (Osmunda regalis), swamp fern (Blechnum serrulatum), Virginia chain fern, and 
netted chain fern (Woodwardia areolata).  Other herbs characteristic of bay swamps are 
pickerelweed (Pontederia cordata), smartweeds (Polygenum spp.), lizard's tail (Saururus 
cernuus), water hoarhound (Lycopus rubellus), beakrushes (Rhynchospora spp.), arrow arum 
(Peltandra virginica), and false nettle (Boehmeria cylindrica). 

3.2.5.2 Gum Swamp (613) 
Jurisdictional wetlands classified as gum swamp comprise 25.6 acres of the Ona site.  This forest 
community is characterized by the dominance of swamp tupelo (also known as blackgum) in the 
canopy.  Other common canopy trees are red maple, laurel oak, sweetbay, and occasional pond 
cypress (Taxodium ascendens).  At the Ona site, the typical shrubs in gum swamps are wax 
myrtle and primrose willow.  The predominance of primrose willow is due to moderate to high 
levels of grazing by cattle.  Herbs are varied, including maidencane, redtop panicum, smartweeds, 
dayflower (Commelina diffusa), lizard's tail, pickerelweed, beakrushes, and pennywort 
(Hydrocotyle umbellata).  In heavily grazed gum swamps, soft rush is conspicuous.  In general, 
gum swamps retain surface water for longer periods than other forested wetlands, except cypress 
swamps, and usually contain a substantial muck component in the soils (three to six inches). 

3.2.5.3 Stream and Lake Swamp (615) 
This cover classification was applied to wetland forests associated with streams where the annual 
and 25-year floodplain was formally mapped (e.g., West Fork of Horse Creek, Horse Creek, 
Brushy Creek and Oak Creek).  A total of 64.8 acres of stream and lake swamp occur on the Ona 
site. 

Canopy is dominated by a variety of hardwoods, and while pond cypress and bald cypress 
(Taxodium distichum) are often present, these species usually do not comprise more than one- 
third of the canopy cover.  Common trees include laurel oak, red maple, sweetbay, live oak, 
American elm, dahoon holly, and cypress.  Wax myrtle, black haw, Virginia willow, and highbush 
blueberry are common shrubs.  Occasionally, dwarf palmetto (Sabal minor) is present.  Herbs 
include cinnamon fern, shield fern, Virginia chain fern, lizard's tail, redtop panicum, iris (Iris 
hexagon), pennywort, and Caesar's weed.  Greenbriar (Smilax spp.) and poison ivy 
(Toxicodendron radicans) are common vines.  Species composition of bottomland forests is 
determined by duration and depth of flooding, which in turn, is partially controlled by stream 
morphology. 

3.2.5.4 Inland Ponds and Sloughs (616) 
Inland ponds and sloughs comprise 2.9 acres of the Ona site.  This cover type describes 
deepwater habitats usually located within the interior of large forested wetland systems.  Trees 
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grow around the perimeter of the deep water and include pop ash (Fraxinus caroliniana), pond 
cypress, laurel oak, willow, red maple, and swamp tupelo.  Common shrubs are sapling southern 
willow (Salix caroliniana), wax myrtle, primrose willow, and buttonbush.  Fireflag (Thalia 
geniculata) and pickerelweed are conspicuous herbs surrounding deepwater areas.  Climbing 
aster (Aster carolinianus) is often present growing over shrubs and up tree trunks.  This is an 
uncommon community at the Ona site. 

3.2.5.5 Mixed Wetland Hardwoods (617) 
Mixed wetland hardwoods are found on 1,035.5 acres of the Ona site.  This swamp category 
occurs in lower elevations within smaller stream floodplains not mapped as stream and lake 
swamp (615), and as depressions in upland areas.  These forests are usually flooded each 
summer through October/November and red maple is a common canopy species.  Other species 
in the canopy include laurel oak, pond cypress, live oak, sweetbay, and American elm.  
Sugarberry (Celtis laevigata), dahoon holly, and swamp tupelo may be present.  Shrubs are 
scattered and include primrose willow, wax myrtle, buttonbush, and sapling canopy species.  
Herbs include soft rush, fireflag, lizard's tail, pickerelweed, sawgrass (Cladium jamaicense), 
pennywort, smartweeds, and false nettle.  Ferns are usually present in the herb stratum, and in 
some forests form a dense ground cover.  Common ferns include swamp fern, hottentot fern 
(Thelypteris interrupta), shield fern, cinnamon fern, Virginia chain fern, royal fern, and netted chain 
fern. 

3.2.5.6 Wetland Coniferous Forest (620) 
Wetlands classified as wetland coniferous forest comprise 28.7 acres of the Ona site.  This cover 
type describes wet pine savannas.  Wetland coniferous forest communities at the Ona site are 
limited in extent, and are usually found as an upper transition zone around a few fresh water 
marshes.  Slash pine is the dominant tree with wax myrtle usually present, and occasionally 
cabbage palm and laurel oak.  The shrub layer is usually sparse and consists of wax myrtle, 
sapling slash pine, saw palmetto, or St. John's Wort (Hypericum fasciculatum).  Herbs are usually 
dense and include maidencane, sand cordgrass (Spartina bakeri), smartweeds, broomsedge, 
carpet grasses, beak rushes (Rhynchospora spp.), bushy broomsedge, and camphorweeds 
(pluchea spp.).  The composition of the shrub and herb strata is dictated by amount and duration 
of inundation. 

3.2.5.7 Wetland Mixed Hardwood-Coniferous Forest (630) 
The Ona site contains 137.1 acres of USACE jurisdictional wetlands classified as mixed 
hardwood-coniferous forest.  This forest cover type is similar to mixed wetland hardwoods (617) 
except that cypress is a conspicuous canopy element comprising at least one-third of the canopy 
cover.  Hardwood canopy species, and shrub and herb composition and physiognomy are similar 
to that described for mixed wetland hardwoods. 
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3.2.5.8 Freshwater Marsh (641) 
Freshwater marsh associations are the most abundant wetland type at the Ona site in terms of 
area, comprising a total of 1,159.6 acres.  These marshes are heterogeneous in terms of structure 
and species diversity.  The type of marsh and/or quality is dictated by position in the landscape, 
depth of water, frequency of fire, substrate, and degree of human induced disturbance such as 
cattle grazing and drainage.  Generally, marshes exhibit at least two zones of vegetation based 
upon hydrology.  Deepwater marshes that are rarely grazed, are not drained and burn 
periodically, may exhibit as many as five vegetation zones.  Typical marsh herbs include 
pickerelweed, maidencane, beakrushes, yellow-eyed grasses (Xyris spp.), sand cordgrass, 
smartweeds, soft rush, buttonweed (Diodia virginiana), coinwort, Ludwigia spp., herb-of-grace, 
lemon bacopa (Bacopa caroliniana), carpet grasses, broom sedges, pennywort, and Baldwin's 
eryngo.  In deepwater marshes where the center may contain over three feet of water in the rainy 
season, true aquatics, such as fragrant water lily (Nymphaea odorata), and bladderworts 
(Utricularia spp.), may be found.  A common shrub in the transition zone of relatively undisturbed 
marshes is St. John’s wort.  In heavily grazed or drained marshes, primrose willow often becomes 
dominant, excluding the more desirable, native marsh herbs and shrubs.  Grazing and/or drainage 
have degraded a majority of the marshes on the Ona site. 

3.2.5.9 Wet Prairie (643) 
Several plant associations dominated by herbs were collectively designated wet prairie to illustrate 
their regulatory status as wetlands.  Three vegetative associations commonly encountered at the 
Ona site are designated as wet prairie: pineland swales, grass-dominated upper transitional zones 
near freshwater marshes or forested wetlands, and wet pastures.  Areas classified as wet prairie 
comprise 340.0 acres of the Ona site. 

Pineland swales are irregularly shaped herb-dominated areas within pine flatwoods or palmetto 
prairie.  They are characterized by the lack of saw palmetto and the prevalence of wiregrass, 
bottlebrush threeawn, beakrushes, needlepod rush, meadow beauty, and dichanthelium grasses. 
Generally, those swales claimed as wetlands do not support extensive areas of dwarf live oak. 

The outer transition zones near many isolated marshes and forested wetlands are dominated by a 
variety of grasses and other herbs.  Typically, broomsedge, bushy broomsedge, meadow beauty, 
beakrushes, bahia grass, slender goldenrod, soft rush, carpet grasses, sand cordgrass, and 
redtop panicum are found in these areas in differing combinations and coverages.  This 
association is most common at the edges of those forested and herbaceous wetlands where the 
historic perimeter of pineland or palmetto prairie has been cleared for use as pasture. 

Wet pastures usually occur on gentle slopes adjacent to forested or herbaceous wetlands in 
intensely grazed or maintained pastures.  Typical species are bahia grass, carpet grasses, soft 
rush, savanna false pimpernel (Lindernia grandiflora), and Baldwin's eryngo. 
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Alternatively, the above-described associations could be categorized under 310 (herbaceous 
Rangeland) since they are not classic natural prairies.  The Kissimmee prairies, coastal prairies, 
sand prairies, and pine savannas of the Panhandle by contrast can harbor a bounty of endemic or 
rare plant species. 

3.2.5.10 Emergent Aquatic Vegetation (644) 
Wetland areas distinguished by an abundance of emergent and floating vegetation comprise 1.2 
acres of the Ona site.  This cover type includes deep water areas within swamps vegetated by 
cattail (Typha spp.), water hyacinth (Eichhornia crassipes), water lettuce (Pistia stratiotes), 
pickerelweed, and maidencane.   

3.2.5.11 Shrub Swamp (646) 
A total of 696.5 acres of the Ona site is classified as shrub swamp.  This classification is a Level III 
vegetative cover type and has been created by a team of IMC biologists to differentiate wetlands 
that contain a distinct shrub layer stratum from forested or herbaceous wetlands since FLUCFCS 
does not classify wetlands dominated by shrubs.  This cover type is  abundant at the Ona site.  
Shrub swamps can be further classified by the dominant shrub species: primrose willow, southern 
willow, and buttonbush.  Most shrub swamps dominated by primrose willow and southern willow 
are communities resulting from drainage alterations, heavy grazing of fresh water marsh 
communities, or the prevention of periodic fires that stop the shrubs from dominating fresh water 
marshes.  Buttonbush-dominated shrub swamps are the most rare of the shrub swamp types 
observed on the site.  Buttonbush rarely becomes dense enough to shade out herbs, so these 
shrub swamps tend to be more diverse and provide better wildlife habitat than the primrose willow 
or southern willow dominated associations. 

3.2.5.12 USACE Wetlands Occurring Within Predominantly Upland Land Classifications 
As mentioned previously, some of the USACE jurisdictional boundaries include wetland areas that 
occur in predominantly upland areas.  Many of the upland classifications were described in 
Section 3.2.3.  Therefore, only the wetlands that occur within these upland areas are described in 
the following paragraphs. 

3.2.5.12.1 Single Family Homes (111) 
According to USACE wetland boundaries, a small amount of lands classified as single-family 
homes are considered wetlands.  Lands classified as single family homes on the Ona site are 
hunting cabins, which may include depressions within the surrounding maintained areas that 
contain facultative vegetation and water at or near the surface for a portion of the year.  Of the 5.3 
acres classified as single-family homes, 0.4 acres are considered jurisdictional wetlands by the 
USACE. 
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3.2.5.12.2 Improved Pasture (211) 
Of the 7,306.2 acres classified as improved pasture, 62.6 acres are considered jurisdictional 
wetlands by the USACE.  

3.2.5.12.3 Unimproved Pasture (212) 
Of the 145.7 acres of unimproved pasture on the Ona site, 0.9 acres are considered wetlands by 
the USACE. 

3.2.5.12.4 Woodland Pasture (213) 
Of the 637.4 acres classified as woodland pasture, 90.5 acres are considered wetlands by the 
USACE. 

3.2.5.12.5 Herbaceous Rangeland (310) 
The Ona site contains 19.8 acres classified as herbaceous rangeland, of which 5.3 acres are 
considered jurisdictional wetlands by the USACE.   

3.2.5.12.6 Palmetto Prairie (321) 
Of the 2,897.9 acres classified as palmetto prairie, 9.2 acres are considered jurisdictional 
wetlands by the USACE. 

3.2.5.12.7 Other Shrubs and Brush (329) 
Lands that are classified as other shrubs and brush comprise 105.4 acres of the Ona site.  The 
USACE wetland boundaries include 18.9 acres of this classification. 

3.2.5.12.8 Mixed Rangeland (330) 
The Ona site contains 30.2 acres classified as mixed rangeland, 9.9 acres of which are 
considered wetlands by the USACE. 

3.2.5.12.9 Pine Flatwoods (411) 
The USACE considers 96.8 acres of the 1,479.6 acres classified as pine flatwoods, to be 
jurisdictional wetlands. 

3.2.5.12.10 Temperate Hardwoods (425) 
Of the 756.5 acres on the Ona site classified as temperate hardwoods, 416.4 acres are 
considered wetlands by the USACE.  Both upland and wetland temperate hardwoods on the Ona 
site are dominated by laurel oak.  Areas classified as wetlands contain red maple (Acer rubrum), 
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American elm (Ulmus americana), swamp red bay (Persea palustris), and sweetbay (Magnolia 
virginiana).  

3.2.5.12.11 Live Oak (427) 
The Ona site contains 1242.1 acres classified as live oak hammock, 239.8 of which are 
considered wetlands according to the USACE. 

3.2.5.12.12 Hardwood-Conifer Mixed (434) 
Of the 1,058.1 acres classified as hardwood-conifer mixed, 281.6 acres are considered USACE 
jurisdictional wetlands. 

3.2.5.12.13 Mixed Hardwoods (438) 
Mixed hardwoods comprise 28.7 acres of the Ona site, 1.5 of which are considered jurisdictional 
wetlands by the USACE. 

3.2.5.12.14 Spoil Areas (743) 
The Ona site contains 13.4 acres classified as spoil areas surrounding excavated cattle ponds.  
Of these acres, 0.1 acre is considered jurisdictional wetlands by the USACE. 

3.3 FISH AND WILDLIFE RESOURCES 
The Ona site currently supports a wildlife population that is representative of pasture and native 
rangeland, forests, and wetlands in west-central Florida.  The status of wildlife and aquatic biota 
resources on the property was assessed through field surveys, literature reviews, and research of 
previously conducted studies. 

3.3.1 Wildlife 
The field documentation of wildlife species currently inhabiting the Ona site surveys were 
conducted in accordance with workplans developed for the site as part of the project scoping for 
the CDA.  These workplans were approved by the USFWS and the FFWCC, and are the same as 
that used for the threatened and endangered species surveys discussed in Section 3.4.   

Table 3.3-1 provides a summary of amphibians, reptiles, birds, and mammals observed on the 
Ona site during the spring, summer, and fall 1998 surveys.  In addition, the onsite habitat and 
season in which each species was observed is reported. 

Small mammal trapping at the Ona site yielded five species, which commonly occur in this region. 
Although Florida mice were captured and marked, no recaptures were made, indicating their local 
population is larger than the total trap results shown.  Table 3.3-2 depicts the species and 
numbers captured. 

Platinum
Table 3.3-2

Platinum
Table 3.3-1
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During aerial surveys at the Ona site, two wading bird nesting sites were located as identified in 
Table 3.3-3 and shown on Figure 3.3-1.  Results of the pit trapping effort (100 trap-days) at the 
Ona site are shown in Table 3.3-4. 

3.3.2 Aquatic Biota 
3.3.2.1 Methods 
Phytoplankton, zooplankton, benthic macroinvertebrates, and fish were sampled within Brushy 
and Oak Creeks in conjunction with the 1980 MCC Hardee County Phosphate Mine EIS, which 
includes much of the same area as the proposed Ona site.  Six aquatic biota sampling stations 
were established during the 1980 study, three each in both Brushy and Oak Creeks as shown on 
Figure 3.3-2.  The MCC property did not include Horse Creek; therefore, no aquatic sampling of 
Horse Creek was conducted in 1980 in association with the MCC EIS (USEPA, 1981a). 

In 1999, Biological Research Associates (BRA) conducted additional aquatic surveys in 
conjunction with preparation of the CDA.  Benthic macroinvertebrates and algae were sampled 
once in the wet season (Summer) and once in the dry season (Winter) within each creek on the 
project site.  Sampling sites were located at the Roberts Road Bridge over the West Fork of Horse 
Creek (SW-1); on Horse Creek at the exit of the IMC Fort Green mine (SW-2); at the SR 64 bridge 
over Horse Creek (SW-3); on Brushy Creek near the southern Section 11 crossing (SW- 4); at the 
CR 663 bridge over Oak Creek (SW-7), and; at the SR 64 bridge over Hickory Creek (SW-8) 
(Figure 3.3-2). 

3.3.2.1.1 Phytoplankton - 1980 
Phytoplankton was collected by pumping ten liters (L) from the water column (surface to near the 
bottom) at each station into a container and subsampling two replicate one-liter samples from the 
container.  Samples were preserved with 40 milliliter (ml) of formalin, returned to the laboratory, 
allowed to settle, and the supernatant was removed.  Specimens were identified to the lowest 
practical taxon and were enumerated using the inverted microscope method with a plankton 
chamber.  Species diversity was calculated with the Shannon-Weiner index. 

3.3.2.1.2 Phytoplankton - 1999 
A grab sample was collected from each station on March 3 and August 24, 1999. Samples were 
collected just below the water surface and phytoplankton were enumerated (number [#] 
cells/square centimeter [cm2]) and taxonomically identified to the lowest possible level using 
epifluorescence microscopy.  Calculated metrics included the number of taxa, percent contribution 
of dominant taxa, ratio of diatom abundance to diatom + blue-green algae abundance, percentage 
of blue-green algae, percentage of green algae, and percentage of diatoms.  A portion of the grab 
sample was analyzed for phytoplankton chlorophyll-a. 
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3.3.2.1.3 Zooplankton – 1980 
Zooplankton samples were collected by pumping 100 liters of water at each station through a 75-
micron (µm) mesh plankton net.  The concentrated sample was then transferred to a plastic bottle 
and formalin added to prepare a ten percent solution.  Two replicate subsamples were collected 
from each sample for identification and enumeration.  Species identification and enumeration 
were conducted with a Sedgwick-Rafter counting chamber at magnifications of 40 times (X) and 
100X.  Species diversity was calculated with the Shannon-Weiner Index. 

3.3.2.1.4 Benthic Macroinvertebrates 1980 
Benthic macroinvertebrates were sampled both quantitatively with Ponar dredges and qualitatively 
with drift nets.  At each sampling station, two replicate Ponar dredges were collected near each 
stream bank and in the center of the stream channel, for six quantitative samples collected at 
each sampling station.  Qualitative samples of benthic macroinvertebrates were collected with 24-
hour drift net samples.  Both quantitative and qualitative samples were transferred to plastic 
bottles with ten percent formalin and transported to the laboratory, where the samples were 
stained with rose bengal.  Following staining, organisms were separated from detritus, preserved 
in a solution of 70 percent ethanol with glycerin, identified to species, and enumerated.  
Equitability values were calculated using the Lloyd-Ghelardi Index and species diversity values 
were calculated using the Shannon-Weiner Index. 

3.3.2.1.5 Benthic Macroinvertebrates 1999 
Quantitative sampling of benthic macroinvertebrates was conducted using three Hester-Dendy 
artificial substrate samplers deployed at each sampling station.  Hester-Dendy samplers were 
deployed on February 3 and again on July 26.  Samplers were retrieved following a 28-day 
incubation period and macroinvertebrates from two samplers at each station were composited for 
taxonomic analysis.  The third sampler at each site was deployed as a contingency against loss or 
damage of a sampler during incubation.  Calculated metrics included the number of taxa, number 
of individuals, Florida Index, Shannon-Weiner diversity, percent contribution of dominant taxa, 
EPT Index, Florida Stream Condition Index (SCI), and the percentage of organisms by major 
taxonomic and feeding groups. 

Qualitative sampling of benthic macroinvertebrates was conducted using dip nets according to the 
"20 sweeps" method recommended by FDEP (1996).  Twenty half-meter sweeps were made at 
each station on February 3 and August 23, divided among the principal microhabitat types (sandy 
substrate, gravel, undercut banks, emergent vegetation, roots and snags).  Samples were 
composited in the field, and subsampled in the laboratory for taxonomic analysis.  Calculated 
metrics included the suite of parameters discussed above for Hester-Dendy samples. 
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3.3.2.1.6 Fish – 1980 
Fish sampling was conducted with the following equipment:  

• six-foot x 125-foot bag seine with a net mesh of ½ inch and a bag mesh of 1/8 inch; 
• six-foot x 40-foot beach seine with 3/8 inch mesh; and,  
• 150-foot gill net consisting of ten 15-foot panels with mesh sizes varying from ½ inch to 

four inches. 
Fish were collected using the beach seine to block the downstream end of the stream segment 
being sampled, and then seining the width of the stream with a bag seine.  The gill net was placed 
at two stations within Brushy Creek and two stations within Oak Creek for one 24-hour period 
each.  Fish were either identified and enumerated in the field or preserved in ten percent formalin 
for laboratory identification. 

3.3.2.2 Sampling Results 
When comparing the results of aquatic biological sampling results between 1980 and 1999, the 
different sampling methodologies and flow conditions should be taken into account.  Direct 
comparison of results may not be appropriate, but general trends may be identified.  Rainfall data 
collected at the NOAA weather station in Wauchula, Florida indicated that the Ona area 
experienced below average rainfall in both 1980 and 1999. 

3.3.2.2.1 Phytoplankton - 1980 
During April 1980, phytoplankton was collected from three stations each in Brushy and Oak 
Creeks.  Phytoplankton densities were high at all stations, averaging 527,667 and 804,000 cells 
per liter (cells/liter) in Brushy Creek and Oak Creek, respectively (Table 3.3-5).  Dominant groups 
collected were green algae (Chlorophyta) and diatoms (Bacillariophyceae), with euglenoids 
(Euglenophyta), blue-greens (Cyanophyta), and pyrrophytes (Pyrrophyta). 

Diatoms, specifically Navicula sp. and Cyclotella sp., were dominant in Brushy Creek, while green 
algae and diatoms were co-dominant in Oak Creek.  In Oak Creek, the most common species of 
green algae were Chlorella sp., Scenedesmus sp., and Palmodictyon sp.  Species diversity 
values were very similar among all of the stations sampled in both creeks, ranging from 3.43 to 
4.0. 

3.3.2.2.2 Phytoplankton – 1999 
The total number of phytoplankton taxa collected averaged 28 during the winter (range: 20 to 34) 
and 35 during the summer (range: 22 to 78).  Although the average number of taxa collected 
during the summer was higher, greater numbers of taxa were collected during the winter at four of 
the six sampling stations (Table 3.3-6).  Phytoplankton densities were reported on an areal 
number per square centimeter (#/cm2) rather than volumetric number per cubic centimeter (#/cm3) 
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basis, with averages of 5,832 cells per square centimeter (cells/cm2) (range: 1,141 to 13,438) 
collected during the winter and 14,045 cells/cm2 (range: 5,731 to 31,174) collected during the 
summer. 

The phytoplankton community was dominated by blue-green algae during both sampling events, 
comprising between 64.4 and 99.3 percent of all phytoplankton in the winter and 92.4 to 99.0 
percent in the summer.  Green algae ranged from zero to 2.1 percent of all phytoplankton in the 
winter and 0.1 to 4.1 percent in the summer.  Diatoms comprised 0.2 to 5.8 percent in the winter 
and 0.3 to 2.1 percent in the summer.  There were no readily discernable community differences 
observed between the winter and summer sampling events at any of the sampling stations. 

The method of cell observation used for the 1999 samples, epifluorescence microscopy, uses 
ultraviolet light to illuminate the microscope field, which causes pigment molecules in algal cells to 
fluoresce, making even small cells clearly visible to the taxonomist.  The 1980-phytoplankton 
samples were identified with traditional light microscopy, making the identification and 
enumeration of small blue-green algae cells difficult.  Therefore, the large number of blue-green 
algae cells measured in 1999 most likely does not represent a significant increase from conditions 
found in 1980.  It is important to realize that a comparable magnitude of small cells may also have 
been present in historical samples, but simply was not observed. 

Chlorophyll-a concentrations were very low during both the summer and winter sampling periods, 
as is expected in tannic low-order streams.  During the winter, no chlorophyll-a was detected at 
three of the six sampling stations (SW-1, 2, and 3), while the remaining three stations ranged from 
1.5 to 30 milligrams/cubic meter (mg/m3).  During the summer, no chlorophyll-a was detected at 
station SW-2, while the remaining five stations ranged from 1.1 to 4.2 mg/m3. 

Comparison of the 1980 results with 1999 results indicates no significant change with respect to 
the number of taxa collected.  During 1980, between 23 and 37 taxa were collected, while 1999 
sampling resulted in 20 to 34 taxa collected with one exception.  Seventy-eight taxa were 
collected at station SW-4 in July 1999.  The different methodology of cell observation utilized in 
1999 samples (epifluorescence microscopy) resulted in a greater number of blue-green taxa 
compared with 1980 results. 

3.3.2.2.3 Zooplankton - 1980 
The biological survey conducted in April 1980 included the collection of zooplankton from three 
stations each in Brushy and Oak Creeks.  The mean density of total zooplankton collected ranged 
from four to 36 individuals/liter, dominated by two major taxa, the crustacean order Copepoda 
(Copepods) and the phylum Rotatoria (Rotifers) (Table 3.3-7).  Copepods (primarily immature 
Nauplii) and rotifers comprised an average of approximately 96 percent of the total zooplankton 
collected. 
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Zooplankton densities ranged from four to ten individuals/liter in Oak Creek, and nine to 36 
individuals/liter in Brushy Creek.  Higher densities of zooplankton in Brushy Creek were attributed 
to relatively large numbers of rotifers and copepods collected at station B-1 (22 and 13 
individuals/liter, respectively).  Diversity values were similar for both creeks, ranging from 2.88 to 
3.85 in Brushy Creek and 2.61 to 3.97 in Oak Creek.  These values are similar to those 
considered typical of non-polluted aquatic systems. 

3.3.2.2.4 Benthic Macroinvertebrates - 1980 
At three locations within each sampling station, two replicate Ponar dredges were collected for 
identification and enumeration of benthic macroinvertebrates.  At each sampling station, samples 
were collected near both banks and in the center of the stream channel.  Macroinvertebrate 
density ranged from 1,614/m2 to 8,137/m2, dominated by freshwater worms (Oligochaetes), which 
comprised approximately 57 percent of the total density (Table 3.3-8).  Other dominant taxa 
included midges (Chironomidae), and fingernail clams (Sphaeriidae). 

The most common species of oligochaetes collected were of the genus Limnodrilus, while the 
most common species of midges were of the genera Polypedilum, Tanytarsus, and Chironomus.  
With few exceptions, the macroinvertebrate communities in the two creeks were similar. Both 
streams were dominated by oligochaetes, although Oak Creek contained larger populations of 
chironomus midges and fingernail clams (Sphaeriidae) when compared to Brushy Creek.  Overall, 
densities ranged from 1,614 to 8,137/m2 in Brushy Creek, and 2,161 to 4,838/m2 in Oak Creek. 
Species diversity values were relatively high for both creeks, ranging from 2.9 to 3.7 in Brushy 
Creek and 3.1 to 3.4 in Oak Creek.  These values are similar to those measured in non-polluted 
aquatic systems. 

Drift net samples collected after 24-hour deployment contained similar species assemblages as 
Ponar dredge samples, but few numbers of individuals.  Total number of individuals collected 
ranged from 18 to 326 and 40 to 363 in Brushy and Oak Creeks, respectively.  The low number of 
organisms collected in drift nets was attributed to the low stream velocity and the dominance of 
oligochaete worms, which typically do not drift in stream currents. 

3.3.2.2.5 Benthic Macroinvertebrates – 1999 
Hester-Dendy samples from the winter sampling event produced a greater number of taxa, 
ranging from 23 (SW-8) to 42 (SW-1) with a mean of 31, compared to the summer sampling 
event, which ranged from five (SW-1) to 13 (SW-4 and SW-8) and averaged ten taxa (Table 3.3-
9).  The number of individual macroinvertebrates similarly was greater during the winter sampling 
event, with an average of 185 and a range of 82 (SW-8) to 419 (SW-1), compared to the summer 
sampling event average of 76 and range from 12 (SW-3) to 155 (SW-4).  The lower values 
reported from summer samples were attributed to the considerably higher stream gauge at all 
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stations, which essentially "diluted" the number of colonizing invertebrates per unit volume of 
water. 

Higher streamflow and correspondingly lower numbers of individuals and taxa collected during the 
summer resulted in low values for the ecological indices of species diversity, Florida Index, and 
ephemeroptera + plecoptera + trichoptera (EPT) taxa.  Species diversity values ranged from 3.50 
(SW-4) to 4.09 (SW-3) in the winter and 1.47 (SW-1) to 2.86 (SW-3) in the summer.  Winter 
Florida Index values ranged from four (SW-4) to 28 (SW-3) and summer Florida Index values 
ranged from zero (SW-1 and SW-8) to seven (SW-2).  EPT indices were also greater in the winter, 
ranging from one (SW-4) to ten (SW-2), compared to summer values, ranging from zero (SW-1, 7, 
and 8) to three (SW-3). 

Similar results were obtained with qualitative dip net samples, with a greater number of taxa 
collected during the winter sampling event (Table 3.3-10).  Taxa during the winter ranged from 25 
(SW-1) to 53 (SW-2) with a mean of 36, while summer taxa ranged from ten (SW-1) to 30 (SW-4) 
with a mean of 21.  The decrease in number of taxa collected during the summer sampling was 
attributed to increased streamflow.  The total number of individuals collected during the summer 
was lower, with the exception of stations SW-4 and SW-7.  The total number of individuals 
collected during the winter event ranged from 282 (SW-4) to 1278 (SW-2) with a mean of 667, 
while during the summer event the total number of individuals ranged from 97 (SW-3) to 736 (SW-
8) with a mean of 401. 

As the case with Hester-Dendy samples, ecological indices of species diversity, the Florida Index, 
and EPT taxa were greater during the winter sampling event.  Shannon-Weiner species diversity 
values ranged from 2.66 (SW-1) to 5.01 (SW-2) in the winter and from 1.37 (SW-1) to 4.33 (SW-4) 
in the summer.  The winter Florida Index values ranged from 5.0 (SW-4 and 8) to 25.0 (SW-2), 
while the summer Florida Index values ranged from two (SW-1 and 7) to 15.0 (SW-2).  The EPT 
index was also higher in the winter, ranging from two (SW-4 and 8) to 10.0 (SW-2), while the 
summer values ranged from two (SW-1, 7, and 8) to 6.0 (SW-2). 

The FDEP's Florida SCI uses a combination of seven metrics to calculate an overall SCI value, 
and is to be used with dip net sampling. The metrics include the number of taxa, number of EPT 
taxa, number of chironomidae taxa, percent dominant taxon, percent dipterans, Florida Index 
value, and percent Filterers.  An SCI score of one, three, or five is attributed to each metric and 
the resulting total of metric scores reflects the biological stream condition.  For summer sampling 
in peninsular Florida, a score of 19 or lower indicates some degree of impairment, while a score of 
20-31 indicates "good" or "very good" conditions.  In winter, a score of 20 or lower indicates 
impairment, while a score of 21-33 is indicative of unimpaired systems.       

Overall, SCI values calculated from winter samples ranged from 23 to 29, while summer values 
ranged from 19 to 29.  Using the SCI criteria, all of the sampling stations exhibited "good" or "very 
good" conditions during both winter and summer sampling, with the exception of station SW-1, 
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located at the Roberts Road bridge over the West Fork of Horse Creek.  While the sample 
collected in February 1999 at SW-1 resulted in an SCI score of 25, the July 1999 SCI value was 
19, just below the criteria for a classification of "good".  

3.3.2.2.6 Fish - 1980 
Twenty-nine species of fish representing 11 families were collected from the aquatic biota 
sampling stations on Brushy and Oak Creeks during August 1980.  The dominant species 
collected from both creeks were the mosquito fish (Gambusia holbrooki) and least killifish 
(Heterandria formosa), which comprised over 90 percent of the total number of fish collected 
(Table 3.3-11).  The mosquito fish and least killifish, members of the family livebearers 
(Poeciliidae), occur in virtually all of Florida's lakes and streams.  They are tolerant of fluctuating 
water levels, low dissolved oxygen, and a wide range of pH conditions. 

In Brushy Creek, 26 species of fish were collected, representing 11 families: gar (Lepisosteidae), 
bowfin (Amiidae), minnows (Cyprinidae), suckers (Catostomida), catfish (Ictaluridae), topminnows 
(Cyprinodontidae), livebearers (Poeciliidae), silversides (Atherinidae), sunfish (Centrarchidae), 
darters and perch (Percidae), and the exotic family walking catfish (Clariidae).  The mosquito fish 
and least killifish were collected at all stations and comprised 55 percent and 38 percent of all fish 
collected in Brushy Creek, respectively.  Forage fish, including shiners, topminnows, brook 
silverside (Labidesthes sicculus), the bluespotted pygmy sunfish (Enneacanthus gloriosus), and 
swamp darter (Etheostoma fusiforme) comprised approximately two percent of all fish collected 
from Brushy Creek.  Fish of recreational importance comprised approximately three percent of all 
fish collected in Brushy Creek and included largemouth bass (Micropterus salmoides), yellow 
bullhead (Ictalurus natalis), bluegill (Lepomis macrochirus), redear sunfish (L. microlophus), 
spotted sunfish (L. punctatus), and warmouth (L. gulosus).  Greater numbers of carnivorous fish 
were collected at the downstream stations B-2 and B-3, attributed to more stable conditions of 
stream flow and temperature when compared to the upstream station B-1. 

Nineteen species of fish were collected from Oak Creek, representing eight families:  gar 
(Lepisosteidae), bowfin (Amiidae), suckers (Catostomidae), catfish (Ictaluridae), topminnows 
(Cyprinodontidae), livebearers (Poeciliidae), sunfish (Centrarchidae), and darters and perch 
(Percidae).  As was the case in Brushy Creek, mosquitofish and least killifish were the dominant 
species, comprising 75 percent and 16 percent of all fish collected, respectively.  Fish of 
recreational importance comprised 5.5 percent of the total catch, represented by the same 
species of sunfish collected in Brushy Creek in addition to the brown bullhead (Ictalurus 
nebulosus).  The upstream station on Oak Creek experiences greater water level fluctuations 
when compared to the downstream stations, which was reflected in the low number of species 
collected from station O-1.  Only those species capable of withstanding extreme water fluctuations 
were collected, including mosquito fish, least killifish, and the seminole killifish (Fundulus 
seminolis). 
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3.4 THREATENED AND ENDANGERED SPECIES 
The Ona site currently supports a limited number of plant and animal species that are considered 
under federal and Florida law to be endangered, threatened, or of special concern.  The Florida 
Natural Areas Inventory (1997) data records and the Florida Department of Agriculture and 
Consumer Services’ (FDACS) Notes on Florida’s Endangered and Threatened Plants (Coile, 
1998) were consulted to determine federal and state listed species of plants that have the 
potential to occur within Hardee, Manatee, and DeSoto counties.  Table 3.4-1 shows 26 species 
of federal and state listed plants that potentially occur at the Ona site and includes the status of 
listed plant species together with habitat preferences, appropriate onsite habitats, and likelihood of 
occurrence on the Ona site.   

A similar search was conducted to evaluate the potential for the Ona site to support federal and 
state listed wildlife species.  This was based upon the Florida Natural Areas Inventory and 
USFWS records, previous studies conducted at the site, and the presence of suitable habitat for 
federal and state listed wildlife species.  Table 3.4-2 shows the federal and state listed species of 
wildlife that could potentially occur at the Ona site. 

All site surveys were conducted in accordance with workplans developed for the site as part of the 
project scoping for the CDA.  These workplans were approved by the USFWS and the FFWCC. 

3.4.1 Threatened and Endangered Plants 
3.4.1.1 Methods   
Unlike listed wildlife species, no federal or Florida regulatory agency has published or otherwise 
offered specific recommendations on the methodologies or techniques to be used to survey large 
tracts of land for the presence of listed plant species.  IMC employed botanical experts who 
prepared a listed plant survey scope and methodology document incorporating comments from 
regulatory agencies and public interest groups.  This document was submitted with the wildlife 
workplan for the CDA, and listed plant surveys were conducted at the Ona site in 1998. 

Sampling for listed plant species was conducted in the spring, summer, and fall seasons. All 
habitat types including ruderal habitats such as ditches and pastures were surveyed, while 
habitats known to harbor listed species, including xeric scrubs, wet flatwoods, and swamps, were 
given special emphasis during the field effort.  Figure 3.4-1 shows pedestrian transects that were 
covered from spring 1998 through fall 1999.  Additional listed plant observations were recorded 
during upland community assessments, FLUCFCS mapping efforts, and wetland surveys. These 
records were used to supplement the formal field surveys for listed species. 

Formal listed plant species field surveys were performed in April - May 1998, July 1998, and 
October-November 1998.  When a listed species was encountered, its location was recorded on a 
one inch = 200 feet scale aerial photograph.  This data was then entered into a GIS database.   
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Records from the intensive surveys were computerized and entered into a GIS map database 
used to create Figure 3.4-2.   

During the limited field reconnaissance conducted as part of the EIS in December 2000, reported 
locations of listed plant species were re-visited to verify the presence of listed plant species.  
While each listed species was not observed during this limited field reconnaissance, the continued 
presence of suitable habitat was verified, and therefore the results of the 1998-1999 listed plant 
surveys were determined to be accurate and applicable. 

3.4.1.2 Survey Results 
Of the 26 federal and state listed plant species with the potential to occur in Hardee, Manatee, 
and DeSoto counties, no federally-listed plant species were observed on the site.  Eight state 
listed plants were observed in habitats onsite.  Figure 3.4-2 illustrates the locations where these 
species were observed. The following paragraphs describe the state listed plants found on the 
site. 

3.4.1.2.1 Florida Butterfly Orchid (Encyclia tampensis) 
Florida butterfly orchids are epiphytic plants (air plants) that grow on trunks and branches of 
hardwoods (mostly live oaks) and cypress trees.  The plants have dark green pseudobulbs up to 
seven centimeters (cm) long with one to three linear, elliptic glabrous, narrow leaves up to 40 cm 
long.  The inflorescence (flowering part of the plant) consists of numerous yellowish-brown flowers 
with a three-lobed whitish lip having a magenta spot or stripe (Coile, 1998).  The plant can be 
found blooming during different seasons throughout the year, but predominantly in April and May.  
It occurs sporadically throughout peninsular Florida. 

Florida butterfly orchid is listed as a commercially exploited species by FDACS.  Although 
somewhat rare throughout the State of Florida, the orchid is typically abundant where found.  On 
the Ona site, there are several populations of Florida butterfly orchids growing in mixed hardwood 
swamps and hydric/mesic hammocks along the forested floodplain reaches of Horse Creek and 
Brushy Creek and at other sporadic forested habitat locations across the site (IMC, 2002). 

3.4.1.2.2 Nodding Pinweed (Lechea cernua) 
This small silvery strigose, pubescent perennial herb is branched near its’ base and can grow up 
to 60 cm tall.  The small alternate leaves are elliptic to ovate in shape.  The flowers, which are 
small, numerous and clustered, bloom in the summer and fall (Coile, 1998).  Nodding pinweed is 
endemic to the scrublands of central Florida.  It is listed as threatened by FDACS. 

Nodding pinweed was found at two locations on the Ona site.  One location was along the 
western property boundary of a xeric oak scrub located in the "no-mine area of conservation 
interest" in area 2, Section 31, Township 34 South, Range 23 East, which is not proposed for 
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mining.  The other location was at the southern edge of another xeric oak scrub situated to the 
east of Horse Creek in Section 16, Township 34 South, Range 23 East (IMC, 2002).  Both 
populations consisted of only a few individuals. 

3.4.1.2.3 Cinnamon Fern (Osmunda cinnamomea) 
This terrestrial fern has erect, pinnately compound fronds up to 1.5 meters (m) tall.  The fertile 
fronds are separate and with clusters of cinnamon-colored sporangia (Coile, 1998).  These ferns 
grow in swamps and marshes throughout Florida.  Cinnamon fern is listed as a commercially 
exploited species by FDACS.  Cinnamon Fern was found throughout the swamps on the property 
in large localized populations. 

3.4.1.2.4 Royal Fern (Osmunda regalis L. var. spectabilis) 
Royal fern is a very common fern associated with swamps and marshes throughout Florida.  The 
fronds are up to 1.5 m tall and typically arranged in large tussocks.  The blades of the fronds are 
twice-pinnate and spreading.  The spore-bearing pinnae are located on the tips of the fronds 
(Coile, 1998).  Royal fern is listed as a commercially exploited species by FDACS.  Royal fern was 
found in relatively moderate-sized populations throughout the swamps on the property (IMC, 
2002). 

3.4.1.2.5 Leafless Beaked Orchid (Stenorrhynchos lanceolatus) 
Leafless beaked orchid is listed as a threatened species by FDACS.  This terrestrial orchid grows 
up to 60 cm tall from fleshy, thickened roots.  The four to six oblong-oblanceolate to lanceolate 
shaped, basal leaves may disappear at flowering.  The eight to 15 cm long inflorescences can 
have up to 30 reddish or deep crimson flowers accentuated by long and beaked columns (Coile, 
1998).  These orchids grow in open pastures, roadsides, oak hammocks, wet pine flatwoods, and 
on sandhills virtually throughout Florida.  Outside Florida, leafless beaked orchids are distributed 
throughout Mexico, Central and South America, the West Indies, and the Bahama Islands.  
Blooming occurs from April through July. 

Only one small population (a few individuals) of leafless beaked orchid was discovered at the Ona 
site growing along the roadside at the edge of a xeric oak scrub system located in the 
northwestern corner of the site in Section 9, Township 24 South, Range 23 East (IMC, 2002). 

3.4.1.2.6 Cardinal Air Plant (Tillandsia fasciculata) 
This epiphytic bromeliad has large rosettes of grayish green leaves up to 60 cm long.  The 
inflorescence is a fasciculate of numerous spikes with yellow to rose purple flora bracts and violet 
petals.  This bromeliad mostly occurs in hammocks, cypress swamps, and pinelands.  Cardinal air 
plant occurs throughout central and south Florida and blooms in the fall.  It is also distributed 
throughout the West Indies, Mexico, and Central and South America.  Although frequent within 
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preferred habitats, the cardinal air plant is listed as an endangered species by FDACS because 
the larvae of the Metamasius callizona, a weevil, tunnel through the plants base, destroying the 
plant (Frank, 1999). 

Cardinal air plant was found throughout the swamps and hammocks onsite, but in relatively 
smaller populations than the giant air plant (IMC, 2002). 

3.4.1.2.7 Giant Air Plant (Tillandsia utriculata) 
This pale green, erect epiphytic bromeliad has numerous leaves arranged in a large urn-shaped 
rosette.  The inflorescence is a large, branching rachis with ivory white flowers.  The fruit is a 
cylindrical capsule.  After flowering, the plant dies.  Large plants often fall to the ground and 
continue to grow and reproduce normally.  It blooms in the late summer and fall. 

This bromeliad grows in hammocks, cypress swamps, and pinelands throughout Florida.  It is also 
distributed in West Indies, Mexico, and Central and South America.  Although quite common, the 
giant air plant is listed as endangered by FDACS.  The endangered status of the species is mostly 
due to the Metamasius callizona weevil whose larvae tunnel through the plant base (Frank, 1999).  
Giant air plant was found in relatively large populations throughout the hammocks and swamps 
onsite (IMC, 2002). 

3.4.1.2.8 Wild Coco or Giant Orchid (Pteroglossapsis ecristata) 
This large terrestrial orchid grows to 1.7 m tall, and has two to four linear-lanceolate leaves at the 
base (Coile, 1998).  Flowers are three-lobed, yellowish, flushed with magenta, in a raceme of up 
to 30 flowers.  Wild coco grows in pine rockland, upland hardwood forest, scrubby flatwoods, 
mesic flatwoods, and sandhills in Mexico and Florida.  In Florida, it is often found in disturbed xeric 
communities, on spoil, and in well-drained pastures.  This orchid is present throughout most of 
peninsular Florida and typically blooms in the summer and early fall.  This orchid is listed a 
threatened by FDACS. 

This orchid  was found at one location on the Ona site in a pasture adjacent to a dirt trail in 
Section 19, Township 34 South, Range 23 East, east of Horse Creek (IMC, 2002). 

3.4.2 Threatened and Endangered Wildlife 
3.4.2.1 Methods   
Surveys for listed wildlife species on the Ona site were performed in accordance with the 
approved wildlife workplan based upon FFWCC's (formerly Florida Freshwater Fish and Game 
Commission) Wildlife Methodology Guidelines (1988). Recommendations and comments offered 
by Ms. Deborah Manz of the USFWS and Mr. James Beever of FFWCC, were incorporated into 
the revised document, which was reviewed and approved by the AWG and PWG.   
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Listed wildlife species surveys were conducted in the spring, summer, and fall of 1998.  Two 
teams were used for all of the surveys.  Each team consisted of one senior ecologist and one 
biologist.  Over 1,300 hours of field surveys were conducted.  In addition, a special survey was 
conducted in the summer of 1999 by Dr. Reed Bowman of the Archbold Biological Station to 
further evaluate the potential for red-cockaded woodpecker (RCW) populations to exist on the 
Ona site.  The results of Dr. Bowman’s survey are presented in Appendix 12-2 of IMC’s CDA. 

Wildlife surveys conducted in 1998 included helicopter fly-overs on April 2, 14, and 30, l998.  
Ground surveys were performed:  May 4 through 22, August 10 through 21, October 19 through 
30, and November 16 through 18, 1998.  Ground surveys consisted of pedestrian and vehicular 
surveys, small mammal trapping, and pit-trapping for reptiles and amphibians.  Figure 3.4-1 
shows the pedestrian and vehicular transects, small mammal trapping transects, and locations of 
pit traps.  All species observed were recorded on one-inch equals 200 feet scale aerial 
photography and entered into the GIS database used to generate Figure 3.3-1.   

3.4.2.1.1 Spring 1998 Wildlife Methodologies 
Spring surveys of wildlife utilization and for the presence of listed species were conducted on the 
Ona site from May 4 through May 22, 1998.   

Spring surveys implemented the methodologies of the USFWS and FFWCC approved wildlife 
survey workplan.  The surveys included helicopter fly-overs on April 2, 14, and 30, 1998; 
pedestrian and vehicular surveys of all upland habitats; spot census surveys of all wetlands larger 
than ten acres; and pedestrian surveys of all forested wetlands.  As proposed in the wildlife survey 
workplan, small mammal trapping was conducted at the 11 transects on the Ona site where 
suitable habitat existed. 

Wading birds were surveyed for nesting and rookeries in all wetlands during the April 2, 14, and 
30, 1998, aerial surveys, supplemented by the wetland spot census efforts.  Pedestrian transect 
surveys of forested wetlands, with emphasis on riverine systems, were used to determine the 
presence of limpkins.  Spot and aerial surveys of herbaceous wetlands were used to detect round-
tailed muskrats. 

Three aerial surveys and repetitive pedestrian surveys of upland areas were used to determine 
the presence of bald eagle nests.  No bald eagle nests were identified on the Ona site (IMC, 
2002). 

Upland pedestrian transects in all portions of each site were used to determine the presence, or 
lack thereof, of red-cockaded woodpeckers and their cavities, burrowing owls, southeastern 
American kestrels, Florida grasshopper sparrows, Florida scrub jays, and Audubon's caracara.  
The pedestrian transects achieved well over 15 percent visual coverage of all upland habitats 
using the method of diminishing quarters.  The pedestrian transects were supplemented by 
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vehicular transects in open areas (e.g., pasture) to determine the presence of burrowing owls, 
Florida grasshopper sparrows, and caracara. 

Call surveys for Florida scrub jays were conducted in representative Type I, II, and III habitat using 
recordings of territorial scolding shortly after sunrise.  Recorded call tapes from the Archbold 
Biological Station were used to survey scrub jays in xeric habitats on the Ona site.  In addition to 
call surveys, observations for scrub jays were included during pedestrian wildlife surveys.  
Locations, dates, and times of all scrub jay call surveys are listed in Table 3.4-3.  No scrub jays 
were heard or seen during any of the surveys onsite (IMC, 2002).   

Call surveys were also used for herptofauna after rain events and recorded call surveys were 
used for gopher frogs.  Gopher frogs are typically found in xeric, upland habitats, particularly 
longleaf pine-turkey oak sandhill associations, which often support dense populations of gopher 
tortoises (Moler, 1992).  They also occur in pine flatwoods, sand pine scrub, and xeric hammocks.  
Gopher frogs were surveyed using pit-traps and recorded calls.  Recorded call surveys for 
herpetofauna were conducted in these habitats with the largest density of gopher tortoise burrows 
during the spring, summer, and fall surveys, especially after rain events. 

Small mammal trapping was conducted in potential Florida mouse habitat, including xeric oak, oak 
hammock, pine flatwoods (drier sites only), and shrub/brushland at the transect locations depicted 
on Figure 3.4-1.  Live traps baited with unsalted sunflower seeds or rolled oats were placed along 
each transect to achieve the 200 trap-nights per 50 acres density specified by FFWCC.  Each 
transect was checked twice daily during four consecutive 24-hour periods.  All captured Florida 
mice were marked to prevent counting them more than once if they were recaptured and 
released.  A total of 2,200 trap-nights were completed at Ona. 

3.4.2.1.2 Summer 1998 Wildlife Methodologies 
Summer surveys of wildlife utilization and for the presence of listed species were conducted on 
August 10 through 21, 1998.   

Summer surveys implemented the methodologies of the USFWS and FFWCC approved wildlife 
survey workplan.  Pedestrian transects, spot surveys, and vehicular surveys were conducted on 
all portions of the site.  Surveys were repeated in those habitats likely to harbor listed species.  
Because potential woodpecker starter holes were observed, surveys were again conducted by 
pedestrian transects through all pine flatwoods onsite to search for evidence of red-cockaded 
woodpeckers.  Call surveys for amphibians were utilized near wetland areas, especially after 
rainfall events. 
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3.4.2.1.3 Fall 1998 Wildlife Methodologies 
Fall surveys of wildlife utilization and for the presence of listed species were conducted on the 
Ona site from October 19 through 30, and November 16 through 18, 1998, using the 
methodologies in the USFWS and FFWCC approved wildlife workplan.   

Pedestrian transects, spot surveys, and vehicular surveys were conducted over all portions of the 
site and surveys were repeated in habitats likely to harbor listed species.  Vehicular and 
pedestrian transects were conducted repeatedly in appropriate habitats for the presence of 
burrowing owls, Florida black bear, and peregrine falcons, in particular.  Due to the presence of 
potential woodpecker starter holes, surveys were again conducted by pedestrian transects 
through all pine flatwoods onsite to search for evidence of red-cockaded woodpeckers.  Recorded 
call surveys were again conducted in all appropriate habitat types for scrub jays (Table 3.4-3).  
Call surveys for amphibians were utilized near wetland areas, especially after rainfall events.  In 
addition, pit trapping with drift fences was employed in areas of highest gopher tortoise burrow 
density.  A total effort of 100 pit-trap days was conducted. 

All species observed were recorded by location on aerial photographs unless they were species 
observed commonly over the site (e.g., wading birds).  Field notes correlated the species and 
locations observed with information about the habitat type, behavioral observations, and any 
special notes about the observation.   

3.4.2.1.4 Anecdotal Observations 
Any observations of listed species were noted during the performance of the WRAP evaluations, 
upland community assessments, FLUCFCS mapping efforts, wetland jurisdictional determination, 
and agency tours.  These anecdotal observations are also shown on Figure 3.3-1.  During the 
limited field reconnaissance conducted in December 2000 as part of the EIS, observation of 
threatened or endangered wildlife species were limited to one gopher tortoise and several 
burrows.  No additional wildlife surveys were conducted during the December 2000 field 
reconnaissance. 

3.4.2.2 Results 
Table 3.4-4 presents the listed species observed on the Ona site during the spring, summer, and 
fall 1998 surveys.  The locations of all listed species observations are shown on Figure 3.3-1. 

Aerial surveys at Ona located no eagle nests, although four individual eagles were observed 
onsite.  No scrub jays were found inhabiting the site.  Evidence of southeastern American kestrel 
was not observed on the Ona site or along roadways traveling to and from Ona during spring or 
summer surveys.  However, numerous kestrels were observed in the fall, most likely all migrants. 
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No active RCW cavities or birds were observed on the Ona site, although one potential 
abandoned cavity tree was observed.  Dr. Reed Bowman’s supplemental study reached similar 
conclusions.  

No Florida pine snakes (Pituophis melanoleucus sayi) were observed or captured in pit traps at 
the Ona site.  The Florida pine snake often resides below the soil surface in pocket gopher and/or 
gopher tortoise burrows, increasing the difficulty of direct observations.  This species is found in 
xeric habitats, including longleaf pine-xerophytic oak woodlands, sand pine scrub, pine flatwoods 
on well-drained soils, and old fields on former sandhill sites (Moler, 1992).  The area of preferred 
habitat is limited to less than 1,000 acres, or approximately five percent of the Ona site.  Following 
is a discussion for each listed species present on the Ona site: 

3.4.2.2.1 American Alligator (Alligator mississippiensis) 
The American alligator is federally-listed as threatened due to its similarity in appearance to the 
American crocodile, which is an endangered species.  The alligator is state-listed as a species of 
special concern.  Although a listed species, the alligator is found in freshwater habitats throughout 
Florida.  Individuals were observed in open water habitats (cattle ponds, ditches) on the site.  
Horse Creek, Brushy Creek, Oak Creek, and Hickory Creek, offer migration routes for the alligator 
to offsite habitat. There are sufficient ponds, wetlands and streams in the area to sustain the 
population. 

3.4.2.2.2 Eastern Indigo Snake (Drymarchon corais couperi) 
The eastern indigo snake is listed as threatened on both the federal and state list.  As shown on 
Figure 3.3-1, indigo snakes were observed infrequently at several locations in the 1998 and 1999 
field efforts. 

According to the latest information published by the USFWS (1999), the eastern indigo snake 
utilizes a mosaic of habitats found on the Ona site, including pine flatwoods, scrubby flatwoods, 
hardwood hammock, edges of freshwater marshes, hydric hammocks, rangeland, and agricultural 
fields.  These habitats comprise approximately 10,000 acres of the Ona site.  Estimates of 
preferred habitat for the eastern indigo snake on site range from 5,000 to the entire 10,000 acres 
of potential habitat.  According to the USFWS, the average home ranges of adult eastern indigo 
snakes are 200 acres and 50 acres for males and females, respectively.  Based on these 
averages and IMC's pre-mining surveys and relocations to date, a reasonable estimate of the size 
of the population at the Ona site is between ten and 50 individuals. 

3.4.2.2.3 Bald Eagle (Haliaeetus leucocephalus)  
The bald eagle is listed as threatened on both the federal and state lists, though it is proposed for 
delisting by the USFWS.  The bald eagle typically nests in live pine or cypress trees.  No nests are 
currently known onsite (IMC, 2002).  One individual was observed perched in a tree in a pasture, 
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while three individuals (two mature, one immature) were repeatedly observed along Brushy Creek 
in the fall. 

3.4.2.2.4 Woodstork (Mycteria mycteria)  
The woodstork is listed as endangered on both the federal and state lists.  This bird is often found 
nesting and feeding in flocks.  During the seasonal surveys, groups of birds were observed 
foraging on the site.  Woodstorks prefer forested cypress wetlands for nesting.  No evidence of 
any rookeries onsite or in the adjacent area was observed in the seasonal surveys or helicopter 
flights. 

3.4.2.2.5 Florida Panther (Felis concolor coryi)  
The Florida panther is currently listed as endangered on both the federal and state lists. The 
Florida panther has not been confirmed on the Ona site, although two possible observations were 
made during field surveys.  A track was observed on the western side of Brushy Creek by a 
USFWS panther biologist while touring the site with IMC.  The track was cast in plaster, but could 
not be positively identified as a Florida Panther.  A large cat was reportedly sighted near the 
Mount Zion Church, outside of the project boundary, but no tracks or photographs were obtained.  
Radio-telemetry data supplied by FFWCC reported a radio-tagged panther was in central Florida 
at these times although the data did not show the cat to be in the Ona vicinity. 

3.4.2.2.6 Arctic Peregrine Falcon (Falco peregrinus tundrius)  
The Arctic peregrine falcon has been removed from the federal list, but is being monitored.  The 
falcon is listed by the state as endangered.  This species was observed onsite by a biologist team 
during the winter WRAP evaluations.  This species is migratory and forage in the open pasture 
areas. The species is usually observed hunting in open habitats. 

3.4.2.2.7 Southeastern American Kestrel (Falco sparverius paulus) 
The southeastern American kestrel is a state-listed threatened species.  Kestrels were commonly 
observed in open habitats on all portions of the Ona site.  However, since surveys conducted 
during the summer did not observe any kestrels, it appears that the birds observed were not the 
southeastern subspecies, but rather the common migrants.  The kestrel hunts over open areas, 
therefore, the palmetto rangeland and improved pasture that dominate the Ona site would provide 
ample habitat for this bird. 

3.4.2.2.8 Gopher Tortoise (Gopherus polyphemus)  
The gopher tortoise is a state-listed species of special concern that is found in well-drained, sandy 
soils characteristic of xeric habitats in Florida.  During seasonal surveys, burrows and tortoises 
were locally common in xeric oak, sand pine, oak hammock, and palmetto rangeland communities 
on the Ona site. 
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3.4.2.2.9 Florida Gopher Frog (Rana capito)  
The Florida gopher frog is a state-listed species of special concern.  Florida gopher frogs are 
gopher tortoise commensals utilizing burrows and are frequently found in xeric, sandhill, and 
pineland communities.  Three individuals were captured in pit traps onsite during the field surveys, 
and released unharmed. 

3.4.2.2.10 Burrowing Owl (Speotyto cunicularia)  
The burrowing owl is a state-listed species of special concern.  This unique ground-nesting owl 
prefers well-drained, sandy ground with little or no tall growing vegetation.  Three probable areas 
of burrows were observed during the seasonal surveys in the central portion of the site.  Two 
entrances were observed at each burrow location.  No burrowing owls were directly observed.  
Much of the adjacent land is improved pasture, prime habitat for the burrowing owl. 

3.4.2.2.11 Florida Sandhill Crane (Grus canadensis pratensis) 
Florida sandhill cranes are listed by the state as threatened.  They prefer to use wet prairies, 
pastures, and shallow marshes.  Sandhills were frequently seen on, flying over, or heard on or 
near the Ona site during the seasonal surveys.  No active nests were observed during any of the 
ground or aerial surveys.  Adjacent lands contain numerous marshes and uplands, which provide 
habitat for the sandhill cranes. 

3.4.2.2.12 Little Blue Heron (Egretta caerula) 
Little blue herons are listed by the state species of special concern, and are not commonly 
observed onsite in the seasonal surveys.  Individual species were observed in some of the 
marshes, cattle ponds, and drainages onsite.  The one nesting colony is located in an area that 
would not be disturbed (Section 31). 

3.4.2.2.13 White Ibis (Eudocimus albus) 
The white ibis is a state species of special concern.  White ibis flocks were commonly observed 
foraging onsite during the seasonal surveys.  Small and large groups, as well as individual birds, 
were observed feeding onsite.  No nesting colonies were found onsite or nearby offsite, although 
ibis were roosting in the two wading bird colonies found onsite. 

3.4.2.2.14 Snowy Egret (Egretta thula) 
Snowy egrets are a state species of special concern and nest in inland and coastal colonies 
throughout peninsular Florida, but less frequently in west central Florida than elsewhere on the 
peninsula.  Similar to other wading bird species, snowy egrets feed in a variety of shallow 
marshes, edges of swamps or ponds, flooded ditches, and along stream banks.  During the 
seasonal surveys, limited numbers of snowy egrets were observed foraging on the site and a few 
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were nesting in one of the rookeries onsite.  Adjacent lands contain numerous wetlands suitable 
for foraging.   

3.4.2.2.15 Tri-Colored Heron (Egretta tricolor) 
The tri-colored heron is a state species of special concern and nests principally in estuarine 
habitats but can also nest in woody vegetation over standing water.  Similar to other wading bird 
species, tri-colored herons feed in a variety of shallow marshes, edges of swamps or ponds, 
flooded ditches, and along stream banks.  Suitable habitat exists for feeding in the marshes onsite 
and offsite.  Tri-colored herons were observed foraging, but not nesting, onsite during the surveys. 

3.4.2.2.16 Sherman's Fox Squirrel (Sciurus niger shermani)  
Sherman’s fox squirrel is a state-listed species of special concern.  Habitat preference for this 
mammal is typically sandhill communities (longleaf pine/turkey oak associations) and woodland 
pastures (FLUCFCS code 213).  Individuals were observed throughout the oaks/pastures and 
flatwoods onsite. 

3.4.2.2.17 Florida Mouse (Podomys floridanus)  
The Florida mouse is a state-listed species of special concern.  Florida mice inhabit sand pine 
scrub in early successional stages as well as longleaf pine/turkey oak and other xeric 
communities, all of which have well-drained sandy soils.  Onsite habitat is principally located along 
the Horse Creek drainage basin in the western part of the mine property.  Individuals were live-
trapped and released without harm. 

3.4.2.2.18 Round-Tailed Muskrat (Neofiber alleni) 
Round-tailed muskrats are a rare species, although they are not currently listed.  Muskrats 
typically inhabit shallow emergent marshes, especially herbaceous systems with dense stands of 
maidencane (Panicum hemitomon) and pickerelweed (Pontederia lanceolata).  Habitat is 
available both onsite and offsite in the numerous marshes that exist in western Hardee County.  
Evidence of characteristic dome-shaped grass houses was observed in some of the marshes 
onsite during the field surveys. 

3.4.2.2.19 Roseate Spoonbill (Ajaja ajaja)  
The roseate spoonbill is a state-listed species of special concern.  One individual roseate 
spoonbill was observed flying over the Ona site, but no individuals were observed foraging or 
roosting on the site. 
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3.4.2.2.20 Other Species 
In addition to the federal- and state-listed species, local conservationists specifically asked IMC to 
address other species of concern to them, including some bird species of regional importance, 
which occur or have the potential to occur onsite.  They are: 

American kestrel  Falco sparverius 
Swallow-tailed kite  Elanoides forficatus 
Caerulean warbler  Dendroica cerulea 
Palm warbler  Dendroica palmarum 
Prairie warbler  Dendroica discolor 
Yellow-billed cuckoo  Coccyzus americanus 
Gray catbird  Dumetella carolinensis 
Ground dove  Columbina passerina 
Field sparrow  Spizella pusilla 
Bachman's sparrow  Aimophila aestivalis 
Loggerhead shrike  lanius ludovicianus 
Redheaded woodpecker  Melenerpes erythrocephalus 
American bittern  Botaurus lentiginosus 

All of these 13 species, except the field sparrow and caerulean warbler were observed onsite at 
Ona.  The field sparrow could occur in open pasture or grassy or shrub habitats onsite. The 
caerulean warbler is a migrant to this region and could occur in hardwood swamp habitats onsite. 
The remaining 11 species are common to the region, and commonly observed on the Ona site.  
These species utilize primarily pine flatwoods or forested wetlands, except for the American 
bittern, which prefers marsh habitat. 

Two wading bird colonies were observed during spring 1998 aerial surveys of the Ona site.  One 
colony, south of SR 64, contained listed species (little blue herons, snowy egrets, and white ibis), 
while the other colony, located north of SR 64, contained great egrets, great blue herons and no 
listed species (IMC, 2002).   

3.5 SURFACE WATER HYDROLOGY 
3.5.1 Regional Description 
3.5.1.1 Basin Parameters 
With the exception of a small area (approximately eight acres), the proposed Ona site is located 
within the Peace River basin. The Peace River is situated in Polk, Hardee, DeSoto, and smaller 
portions of Charlotte, Glades, Highlands, Hillsborough, Manatee, and Sarasota Counties as 
shown on Figure 3.5-1 (USEPA, 1978).  The drainage basin of the Peace River is approximately 
2,403 square miles (Fernald and Purdum, 1998), and is the largest drainage system in Hardee 
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County.  The Peace River flows in a southerly direction about 120 miles from its source in central 
Polk County to its exit into Charlotte Harbor.  Downstream of the confluence of the Peace River 
and Horse Creek, the river is used for municipal supply by the Peace River – Manasota Water 
Supply Authority (PRMWSA) (for more details see Section 3.5.1.3.)  The surface water flows from 
the Ona site drain into two major drainage basins. The site area drains either into Horse Creek 
and its tributaries or into tributaries of the Peace River, which are located in Hardee County.  
Horse Creek discharges into the Peace River in southern DeSoto County, which drains into the 
Charlotte Harbor.  The location of the Ona site within the Peace River Basin is shown on Figure 
3.5-1. 

Charlotte Harbor is a shallow coastal plain estuary with an open surface area of approximately 
270 square miles (SWFWMD, 2000a).  The watershed that drains into Charlotte Harbor is 
approximately 3,360 square miles (SWFWMD, 2000a). Therefore, the Peace River drainage basin 
represents approximately 70 percent of the area that drains into Charlotte Harbor. 

The USGS maintains a gauging station on Horse Creek at SR 64 (station #02297155), which is 
approximately 31 miles upstream from the confluence with the Peace River and is shown as 
station #1 on Figure 3.5-1.  This location is at the southern property boundary of the Ona site.  
The drainage area above the gauging station at SR 64 is 42 square miles and the average 
discharge for the period from 1977 through 2000 is 30.0 cubic feet per second (cfs).  The median 
discharge is 6.5 cfs and there is zero discharge for several days each year (165 days total for the 
period of record).   

The USGS also maintains a gauging station on Horse Creek at SR 72 (station #02297310), which 
is ten miles upstream from the confluence with the Peace River, shown as station #2 on Figure 
3.5-1.  The drainage area above this gauging station is 218 square miles. The average discharge 
for the period from 1977 through 2000 is 170.2 cfs.  The median discharge is 42 cfs and there is 
zero discharge for several days each year (32 days total for the period of record).   

The USGS reported that discharge in the Peace River at Zolfo Springs (station #02295637) 
averaged 490.6 cfs for the period from 1977 through 2000.  The location of this station is shown 
as station #3 on Figure 3.5-1.  The median discharge at Zolfo Springs is 256 cfs and no zero 
discharge days were recorded for the period of record.  The drainage area above Zolfo Springs is 
826 square miles.  The USGS reported that discharge in the Peace River at Arcadia (station 
#02296750) averaged 842.2 cfs for the period from 1977 through 2000.   The location of the 
Arcadia station is shown as station #4 on Figure 3.5-1.  The median discharge at Arcadia is 381 
cfs and there are no days of zero discharge recorded for the period of record.  According to the 
USGS, the drainage area above Arcadia on the Peace River is approximately 1367 square miles. 

The closest long-term rainfall station to the proposed Ona Mine is in Hardee County at Wauchula, 
which is northeast of the Ona site. The minimum annual rainfall on record is 29.1 inches, which 
occurred in 2000. The maximum annual rainfall on record is 83.5 inches, which occurred in 1953. 
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The long-term average precipitation (1933-2000) for this station is 52.91 in/yr.  However, for the 
period from 1941 through 1970, the rainfall averaged 54.6 in/yr and for the period 1971 through 
2000, the rainfall averaged about 50.7 in/yr.  Figure 3.5-2 presents departures in inches of rainfall 
from long term average for the Wauchula station.   

Figure 3.5-3 shows a 30-year moving average of rainfall and streamflow.  The rainfall was 
collected at five stations throughout the Peace River basin.  The stream flow is the result of the 
discharge in inches at the USGS station at Arcadia.  This figure illustrates the relationship 
between rainfall and flow in the Peace River basin. As shown in Figure 3.5-3, the 30-year average 
of rainfall has gradually fallen since the 1970’s.  Furthermore, the streamflow in the Peace River 
has also fallen over this period. The plot indicates that the streamflow and rainfall follow a similar 
pattern of variation, suggesting that there is a direct relationship between the two parameters. 

Phosphate mining has occurred in the Horse Creek basin since 1978.  The effects of the 
phosphate mining on the streamflow in the creek have been analyzed and are included in a 
detailed cumulative impact assessment in Section 4.26.5.  The results indicate that no significant 
difference in streamflow has occurred between drainage basins studied with phosphate mining 
versus those with no phosphate mining. 

3.5.1.2   Regional Water Budget Analysis 
Historical hydrological data for some of the major tributaries to the Peace River in Hardee County 
are presented in Table 3.5-1.  Horse Creek, West Fork Horse Creek, Brushy Creek, Oak Creek, 
and Hickory Creek pass through portions of the Ona site.  Although the rainfall and streamflow 
data collected during the different periods vary significantly, the estimated ET falls within a narrow 
range: 38.3 to 42.7 in/yr.  These values are consistent with the average ET of 39 in/yr reported by 
other investigators for the central Florida region (Cherry et al., 1970).  The ET is the difference 
between rainfall and streamflow after the deep recharge has been subtracted.  Deep recharge is 
the movement of groundwater from the water table aquifer to the underlying IAS and FAS.       

Because the water in wetlands is available for plant transpiration and surface evaporation for 
longer periods during the year than it is in the uplands, the average ET is higher for wetland 
vegetation than upland vegetation.  Previous studies by other investigators have indicated that 
average ET for wetland vegetation is between 90 and 100 percent of lake evaporation (Ardaman 
& Associates, 1988; German, 1999).  Lake evaporation in the area of the proposed Ona Mine is 
estimated by the USGS to be about 50 in/yr (Visher and Hughes, 1975).  As such, a range of 
riparian ET would vary from 45 in/yr to 50 in/yr, in the Peace River basin.   

The regional rainfall can be seen to vary between 29 and 84 inches with an average of 
approximately 53 in/yr at the Wauchula station.  The published values of runoff are between ten to 
15 in/yr for the central phosphate area and near 11.6 in/yr for the Peace River drainage basin 
(Fernald and Purdum, 1998).  The USGS data for the Arcadia station shows the average flow for 
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the Peace River Basin as 10.6 in/yr (USGS, 2001a).  The published values for groundwater 
outflows for Horse Creek are in the range of 3.6 to 8.7 in/yr as reported by USGS (Lewelling, 
1997).   

Stewart (1980) reported that no recharge occurs along the Peace River in Hardee County, and 
reported that areas of very low recharge (zero to two in/yr) to the FAS occur in other areas of the 
county.   Ryder (1985) simulated values of recharge and upward leakage from the UFA system 
using a two-layered, steady state, digital model.  Ryder reported that areas of very low recharge 
(zero to two in/yr) occur in Hardee and northwestern DeSoto County. 

3.5.1.3 Surface Water Use 
The PRMWSA withdraws surface water for public supply downstream of the proposed mine area.  
The PRMWSA has a water use permit to withdraw an average of 32.7 mgd from the Peace River 
at Fort Ogden.  One of the conditions in the PRMWSA water use permit (#2010420.02) states that 
the PRMWSA may not divert any water from the Peace River if the previous average daily 
discharge from the Arcadia station (USGS Station #02296750) is less than 130 cfs.  Another 
condition is that the PRMWSA shall not divert an amount greater than ten percent of the previous 
daily discharge value and the diversion amount shall not exceed the difference between the 
measured value and 130 cfs.  A discharge of 130 cfs at the Arcadia station is exceeded 
approximately 88 percent of the time.  In order for the PRMWSA to withdraw their permitted 
average capacity of 32.7 mgd a discharge of 505 cfs must occur the previous day. This discharge 
occurs approximately 45 percent of the time based on data collected at the USGS station at 
Arcadia from the period from 1931 through 2000. 

As part of the Peace River Comprehensive Watershed Management Plan, an assessment of 
streamflow reductions in the Upper Peace River Basin is being conducted.  The results of this 
assessment will be used to prioritize sub-basins for pursuing streamflow restoration and to 
establish minimum flows in the upper Peace River.  The SWFWMD has also scheduled 2002 and 
2003 to establish minimum discharges for the middle Peace River and lower Peace River estuary, 
respectively.  The minimum flows for the middle Peace River will account for the flow needs of the 
freshwater ecosystems associated with the non-tidal reaches of the river below Zolfo Springs 
(SWFWMD, 2001b).  The minimum flows for the lower Peace River estuary and shell Creek will 
account for the total Peace River freshwater flow requirements of the estuary.  Based on the 
studies future withdrawals will be assessed for impacts to the ecosystems in the immediate area 
as well as impacts to estuary minimum discharge requirements.  Both localized and downstream 
effects will be considered for minimum flows for tributaries in the Peace River watershed. 
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3.5.2 Site Specific Description 
3.5.2.1 Basin Description 
A comparison of the long-term rainfall presented in Figure 3.5-2 indicates that over the past 30 
years, the average rainfall is approximately four inches below the previous 30-year period.  
Therefore, cumulatively the recent 30-year period received approximately 118 inches less rainfall 
than the previous 30-year average.  The average rainfall for the 1991-2000 period was 
approximately the same (52.6 inches) as the long-term average (52.9 inches).  However, the 
period was influenced by extreme variability.  Except for 1996, the period of 1991 through 1998 
were above average years and averaged almost five inches above the long-term average.  
However, the 1999 through 2000 period averaged 18 inches below the long-term average.  In the 
entire period of record for this station from 1933 to 2000, the rainfall for 2000 set a new record low 
with less than 30 inches of total rainfall.  This has resulted in a greater groundwater contribution 
for this period of streamflow with onsite tributaries experiencing extended periods of no flow.  The 
cumulative effects of the 30-year drought on streamflow (see Figure 3.5-3) are discussed in 
Section 3.5.1.1. 

Figure 3.5-4 presents the drainage areas for the individual watersheds that drain the Ona site.  As 
shown on Figure 3.5-4, the primary watersheds that drain the site are Horse Creek, West Fork 
Horse Creek, Brushy Creek, Brady Branch, Oak and Hickory Creeks.  Horse Creek, West Fork 
Horse Creek, Brushy Creek and Brady Branch are all part of the Horse Creek drainage basin and 
drain the western two-thirds of the Ona site.  From west to east, Oak and Hickory Creeks are 
tributaries to the Peace River that drain the eastern one-third of the property.  The primary 
watershed divide, between Horse Creek Basin and Peace Rive Basin, is located approximately 
one mile west of the north-south Fort Green-Ona Road.  In addition, areas of Brushy Creek and 
Brady Branch exchange flood flows with Oak and Hickory watersheds.  Portions of the following 
descriptions of the different on-site streams were taken from Appendix 14-4 of the CDA. 

3.5.2.1.1 Horse Creek 
Horse Creek, with a drainage area of approximately 42 square miles at the USGS Station 
#02297155, (Horse Creek at Myakka Head), is a tributary of the Peace River.  The stream is 
deeply and narrowly incised, and has an average stream slope within the Ona site of 
approximately nine feet per mile. 

3.5.2.1.2 West Fork Horse Creek 
The West Fork Horse Creek drains an area of 13.3 square miles into Horse Creek, just upstream 
of the Horse Creek crossing of SR 64.  Approximately fifty percent of the watershed is in Manatee 
County.  The headwaters of the West Fork Horse Creek and some parts of the lower portion of the 
creek were altered by human activities.  These alterations were accomplished in the mid 1900s to 
accelerate the drainage.  The portion of the creek on the Ona site is mainly in its natural state 
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except for some localized alterations.  The average stream slope within the Ona site is 
approximately 9.8 feet per mile. 

3.5.2.1.3 Brushy Creek 
Brushy Creek drains 48 square miles and is a tributary to Horse Creek. The confluence of Brushy 
Creek with Horse Creek occurs just downstream of Horse Creek Prairie, approximately five miles 
south of SR 64.  Approximately 26 square miles of the Brushy Creek basin drains onto the project 
site.  Brushy Creek receives inflows from Brady Branch south of SR 64.  The stream has a broad, 
shallow cross-section, with an average stream slope within the Ona site of 2.1 feet per mile.  
Some agricultural development has occurred within the watershed, primarily consisting of citrus 
and improved pasture.  A number of natural shallow water storage areas also occur within the 
watershed. 

3.5.2.1.4 Brady Branch 
Brady Branch is a tributary to Brushy Creek.  This watershed covers 3.2 square miles and 
receives overflows from Oak Creek at several locations along its course.  The upper portion of the 
Brady Branch watershed is comprised of depressional areas, interconnected by natural 
topographic saddles and a few manmade ditches.  Stormwater runoff from the Brady Branch 
watershed is conveyed beneath SR 64 through three sets of culverts, and then through a fairly 
well defined stream and a series of depressional areas to Brushy Creek. 

3.5.2.1.5 Oak Creek 
Oak Creek is a tributary to the Peace River with a significant overflow to Brushy Creek.  Its 
watershed covers approximately 23.5 square miles.  Upstream of CR 663, the Oak Creek 
watershed is ten square miles in area, with an average stream slope within the Ona site of 1.3 feet 
per mile.  Lower Oak Creek (south of SR 64) is essentially a manmade ditch system passing 
through a series of natural depressions.  Within one mile upstream of the CR 663 crossing, a 
western popoff ditch system diverts flows, which are ultimately carried to Brushy Creek just south 
of the Brushy Creek-Brady Branch confluence.  During significant rainfall events, Oak Creek spills 
over to Brady Branch at several locations both north and south of SR 64.  Oak Creek also 
receives inflow from Hickory Creek during significant storm events. 

3.5.2.1.6 Hickory Creek 
Hickory Creek is a 7.4 square mile tributary to the Peace River, with its confluence occurring 
approximately three miles south of SR 64.  The portion of the Hickory Creek watershed at the 
south edge of the Ona site is 2.5 square miles in area and has an average stream slope within the 
Ona site of 5.1 feet per mile.  Some parts of the lower portion of the Hickory Creek were altered 
by human activities. These alterations were primarily to accelerate the drainage.   
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IMC and other consultants observed these streams during various site visits between 1997 and 
1999 to be dry or having little flow due to the prolonged drought in the area during the period of 
observation.  The average stream slopes were calculated through GIS, using the stream 
elevations at the Ona site boundaries and the stream length on the Ona site. 

3.5.2.2 Site-Specific Water Budget Analysis 
3.5.2.2.1 Water Budget 
The average monthly annual water balance as presented in the CDA (including subsequent 
Additional Information submittals) estimated that the rainfall contribution to the water budget would 
be 50.75 in/yr, and that the water uses were: 1) total ET at 38 in/yr; 2) deep recharge at one in/yr; 
and 3) runoff from the site at 11.75 in/yr (IMC, 2002).  This model was based on a 21-year 
simulation using existing rainfall data collected at the Wauchula weather station between January 
1974 and December 1994 as a reasonable estimate of future rainfall at Ona.  An average value of 
47.5 in/yr was used for riparian wetland ET in the model.  Using an estimated total ET of 39.5 in/yr 
for the Horse Creek drainage basin above Arcadia, which is based on long-term monitoring, the 
percentage of hydric soils (wetlands) and upland coverages were calculated using USDA soil 
coverages.  The percentage of hydric soils (wetlands) in the basin is approximately 24 percent of 
land cover, while the coverage for uplands was 76 percent of the Horse Creek basin.  An 
estimated ET of 47.5 in/yr (from the 21-year simulation described above) for riparian vegetation 
along the creek was used in the calculation of an average upland ET. This calculated value is 
shown to be approximately 37 in/yr in order to obtain an overall 39.5 in/yr for the Horse Creek 
drainage basin (IMC, 2002).   

The model presented in the CDA was calibrated by adjusting the evaporative zone depth until the 
model calculated upland ET was equal to the upland ET (approximately 37 in/yr as described 
above) that was estimated from a mass balance of the long-term flow of Horse Creek at Arcadia, 
and by adjusting the pan coefficient used in the spreadsheet model until the modeled average 
annual ET was equal to the average annual ET estimated for the riparian wetlands in the Horse 
Creek basin (47.5 in/yr from 21-year simulation).  The model was verified by comparing the pre-
mining predicted average and monthly discharges with the measured average and monthly 
discharges at the USGS gauging station on Horse Creek at Myakka Head (USGS Station 
#02297155).  The model was verified by comparing the predicted groundwater outflows with the 
groundwater outflows for Horse Creek as reported by USGS of 3.6 to 8.7 in/yr (Lewelling, 1997). 
The average annual water budget based on monthly modeling for pre-mining conditions is 
presented in Table 3.5-2. These values are based on the average monthly catchment area for the 
mining schedule at Ona and Fort Green mines. 

The total (natural) ET value used in the average monthly annual water balance model (38 in/yr) 
presented in the CDA compares favorably with published values of ET ranging from 38.3 to 42.7 
in/yr (Section 3.5.1.2) and with values ranging from 37.7 to 40.2 in/yr collected from data for 
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project site vicinity (see Table 3.5-3).  The deep recharge value used in the model has been 
estimated as one in/yr, which is comparable to published values as presented in Section 3.7.2.1 of 
this document (IMC, 2002).     

The hydrologic evaluation presented in the CDA indicates that the average annual runoff from a 
given drainage basin depends on the relative areas of wetlands and uplands on that property 
(IMC, 2002).  Based on the relationship between surface water discharge and groundwater 
outflow to the surface water system, the analyses indicate the magnitude of the baseflow is also a 
function of the relative areas of uplands and wetlands in the basin as they would utilize different 
amounts of rainfall. The value of runoff from the site (11.5 in/yr) used in the average monthly 
water balance in the CDA (IMC, 2002) compares favorably with published values of 11.6 in/yr for 
the Peace River drainage basin and between ten to 15 in/yr for the central phosphate area 
(Fernald and Purdum, 1998). 

3.5.2.2.2 Baseline Modeling 
To provide a baseline for determining the potential on-site impacts of mining and reclamation on 
surface water discharge, including baseflow from the Ona site, a daily analysis was performed in 
the CDA to estimate the contribution of direct surface runoff and groundwater outflow for the major 
drainage basins on the mine property (IMC, 2002).  The analysis involved using daily rainfall 
records for a 19-year period to calculate surface water runoff, ET, groundwater outflow, deep 
recharge, the change in groundwater/wetland storage and surface water runoff from wetlands on 
a daily basis.  The 19-year rainfall data used to simulate the pre-mining and post-reclamation 
basin outflow values was the 1980 to 1998 rainfall record for Wauchula, Florida.  The amount of 
rainfall used in the model may have been part of a longer drought, but this possible drought does 
not affect the results generated from the model.  Both the pre-mining and post-reclamation 
simulations used the same rainfall data, that allows for a direct comparison of any potential effects 
due to the mining activities.   

Surface water runoff from the upland areas was calculated using the Soil Conservation Service’s 
(SCS [now Natural Resources Conservation Service {NRCS}) curve-number methodology with 
soil storage determined from the analysis. The upland evapotranspiration was calculated using a 
modified Penman methodology for this model. Groundwater outflow from the uplands was 
calculated using Darcy’s Law with the Dupuit-Forcheimer assumption.  The procedures are 
described in detail in the engineering documentation for the Hydrologic Evaluation of Landfill 
Performance (HELP) model (Schroeder et al, 1994).  Daily discharge from the wetland systems 
analysis that drain the property was calculated using a spreadsheet model to solve the following 
two equations: 

Change in Wetland Storage = Rainfall + Upland Runoff + Groundwater Inflow - 
Riparian Evapotranspiration - Deep Recharge 

Discharge (if greater than zero) = Starting Storage + Change in Storage - Available 
Storage 
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The first equation indicates that given the contributions to the wetland system from different input 
and output sources a net change in storage would occur.  The estimated change in storage from 
the net inflow and outflow balance would either create a discharge or a reduction in the storage 
capacity within the wetland system.  Only when a discharge occurred was baseflow calculated as 
the difference between groundwater inflow and riparian evapotranspiration. 

The results of the modeling are presented in Table 3.5-3.  The values presented in Table 3.5-3 
were calculated only for the reaches of the subject streams that pass through the Ona site.  The 
outflow quantities were calculated for 13 locations for the pre-mining topography and land use, of 
which eight critical locations are presented in Table 3.5-3.  The model incorporated the estimated 
average annual discharge contribution from the pre-mining watershed above the Ona site for each 
of the modeled basins. The off-site discharges were estimated based on the land area of the 
watershed draining onto the Ona site.  The Brushy Creek watershed had an offsite contributing 
drainage area of 14.75 square miles, which contributed an estimated 12.4 cfs of total discharge to 
the model.  The offsite contribution to the Horse Creek discharge was 20.7 square miles, which 
contributed an estimated 17.4 cfs of total discharge to the model.  The West Fork Horse Creek 
had 13.3 square miles draining onto the Ona site, which contributed 11.1 cfs to the total discharge 
of the creek.  The Oak Creek contributed 1.4 cfs of total creek discharge from 1.7 square miles of 
off-site drainage area.  Both Brady and Hickory Creeks did not have any offsite contributions to 
the Ona site model as their respective watersheds are contained within the Ona site boundary.  

3.5.2.3 Data Collection/Analysis 
As part of the CDA process, IMC installed continuous water level recorders and staff gauges to 
establish surface water gauging stations.  Continuous recorders and staff gauges were installed in 
1999 on Horse, Brushy, Oak, Hickory and West Fork Horse Creeks.  In addition, continuous rain 
gauge recorders were installed in 1999 on the West Fork of Horse Creek and on Hickory Creek, 
also as part of the CDA process.  The locations of the surface water gauging stations and the rain 
gauges are shown on Figure 3.5-5.  The results of the stage-discharge field measurements for the 
Ona stations are presented in Table 3.5-4.  The results of the rainfall monitoring for the period 
between 1995 and 2001 for the Ona site are provided in Table 3.5-5.  The average daily 
discharges at Station SW-3 (USGS station #02297155) for the surface water sampling period 
between 1998 and 2001 are presented in Figure 3.5-6.  This figure includes the average 
discharge for this station based on historical USGS data.  The results of the USGS discharge 
monitoring at station SW-3 indicate that the discharge was below normal throughout most of the 
Ona site surface water sampling period (1998-2001) because of below normal rainfall. As part of 
the EIS data evaluation procedures, surface water stations were observed in December 2000.  In 
December 2000, due to the drought observed in southern Florida, the only stream with discharge 
was at station SW-1. The discharge at station SW-1 was estimated to be 0.1 cfs. 
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3.5.2.4 Floodplain Analysis 
Pre-development flood-prone areas were studied in the CDA by first reviewing the Federal 
Emergency Management Agency (FEMA) Federal Insurance Rate Maps (FIRM) for Hardee 
County, Community Panel Numbers 12049C 0150C and 12049C 0275C (1988) for West Fork 
Horse Creek and Horse Creek, and Community Panel Numbers 12049C 0175C and 12049C 
0300C (1988) for Brushy Creek and Oak Creek.  The stream area, including the West Fork Horse 
Creek, Horse Creek, Brushy Creek and Oak Creek, is identified on these maps as primarily Zone 
A.  Zone A is the flood insurance rate zone that corresponds to the 100-year floodplains that 
are determined in a Flood Insurance Study (FIS) by approximate methods. Because detailed 
hydraulic analyses are not performed for such areas, no Base Flood Elevations (BFE) or 
depths are shown within this zone. Mandatory flood insurance purchase requirements apply.  
Brushy Creek near SR 64 is identified as Zone X.  Zone X are the flood insurance rate zones 
that correspond to areas outside the 100-year floodplains, areas of 100-year sheet flow 
flooding where average depths are less than 1 foot, areas of 100-year stream flooding where 
the contributing drainage area is less than 1 square mile, or areas protected from the 100-
year flood by levees. No BFEs or depths are shown within this zone. 

Ardaman & Associates, Inc. prepared a study to determine the extent of pre-development flooding 
for primary surface water conveyance systems within the Ona site located within Township 34 
south, Ranges 23 and 24 East and Township 35 South, Range 24 East in west Hardee County.  
The results of the investigation are presented in the report entitled: “Flood Evaluations for IMC-
Agrico Company Ona Mine Tract, Hardee County, Florida” (Ardaman & Associates, 1998), which 
was accepted by FDEP as adequate (see letter dated August 10, 1999 in Appendix C).  The 
report contains computed 2-year, 25-year and 100-year flood elevations along West Fork Horse 
Creek, Horse Creek, Brushy Creek and Oak Creek.  The document summarizes data collected 
and analytical methodologies used to evaluate hydrologic and hydraulic conditions throughout the 
contributing drainage areas.  The methods used in the study and the results of the analysis are 
summarized below. 

The Hydrologic Engineering Center – River Analysis System (HEC-RAS) computer program, 
developed by the USACE, was used for calculating flood level elevations in the backwater 
analysis along Horse Creek and West Fork Horse Creek.  The methodology used to calculate 
peak discharges along the Horse and West Fork Horse Creeks for the HEC-RAS evaluation was 
developed using the 1982 report entitled, “Technique for Estimating Magnitude and Frequency of 
Floods on Natural-Flow Streams in Florida”, prepared by W. C. Bridges of the USGS.  The use of 
two models was necessary due to the differences in model capabilities.   

A hydro-meteorological methodology, using The Aquarium Software Model CHAN for 
Hydrodynamic Routing (CHAN), was selected for calculating flood level elevations along Brushy 
and Oak Creeks. This approach was used in this portion of the property because of the 
recognition that complex interconnections among the Brushy, Brady, Oak and Hickory Creek 
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watersheds could not be adequately accounted for in the steady-state, gradually varied flow 
model methodology incorporated in HEC-RAS.  The CHAN model was used to generate runoff 
hydrographs for basins and perform hydrodynamic routings of that runoff through a surface water 
conveyance system comprised of lakes, ponds, channels, and drainage structures.  It also 
features extensive import capability for the incorporation of GIS coverage data during model 
construction.  The interconnected model of Brady Branch and Brushy, Oak and Hickory Creeks, 
contained more than 200 nodes interconnected by more than 200 reaches.  A number of those 
reach elements cross major watershed divides, allowing simulation of inter-basin flow. 

Cross-section locations and pre-mining floodplains for the study area are provided on Figure 3.5-7 
and others based on the Ardaman & Associates report.  Tables 3.5-6 and 3.5-7 summarize the 
flood level elevations at each cross-section.  Table 3.5-6 summarizes the HEC-RAS results for 
Horse Creek and West Fork Horse Creek and Table 3.5-7 summarizes the CHAN results for 
Brushy and Oak Creeks.   

3.6 SURFACE WATER QUALITY 
3.6.1 Regional Description – Quality 
The Ona site is drained primarily by Horse Creek and tributaries of the Peace River.  Horse Creek 
is Class III surface water until the northern border of Section 14, Township 38 South, Range 23 
East.  Thereafter, Horse Creek is classified as a Class I surface water.  The location where the 
Horse Creek changes from Class III surface water to Class I water is approximately 1.5 miles 
south of the USGS gauging station #02297310 at SR 72.  Class I surface waters are designated 
for use as potable water supplies.  Horse Creek and the Peace River are used for municipal 
supply by the PRMWSA.  Peace River drains into Charlotte Harbor, which is part of the National 
Estuary Program and is Class II surface water designated for shellfish propagation and 
harvesting.  Class III waters are designated for recreation use and for propagation and 
maintenance of a healthy, well-balanced population of fish and wildlife. 

Outstanding Florida Waters (OFWs) are defined as waters designated by the Environmental 
Regulation Commission as worthy of special protection because of their natural attributes.  The 
following areas are a partial list of the OFWs within the Peace River drainage basin starting from 
the headwaters to the Charlotte Harbor: 1) Payne Creek State Historic Site; 2) Highlands 
Hammock State Park; 3) Gasparilla Sound-Charlotte Harbor State Aquatic Preserve; and 4) 
Charlotte Harbor State Reserve.  The SWFWMD GIS coverage provides a complete list of the 
areas classified as OFWs as shown on Figure 3.6-1.  However, only some segments of Charlotte 
Harbor are legally designated as OFWs. 

The following section presents a brief discussion of the regional water quality of Horse Creek and 
the Peace River.  Figure 3.5-1 shows the location of the Ona site within the Peace River basin as 
well as the location of the USGS surface water stations.  
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3.6.1.1 Horse Creek 
The west portion of the IMC Ona site is located in the upper Horse Creek sub-basin. Near the Ona 
site, data has been collected by CF Industries (CF) during 1981, MCC during 1976 and by the 
USGS at station #02297155.  Further downstream near Arcadia, extensive water quality data 
have been collected by the USGS at station #02297310.  A comparative summary of water quality 
changes along the length of Horse Creek is presented from various sources for three time-
periods.  Although collected at different times and during different flow conditions, these data are 
useful for the assessment of general similarities, differences, and changes within the basin both 
temporally (over time) and spatially (with regard to location). 

3.6.1.1.1 1962-1981 Monitoring   
A summary of water quality changes compiled from previous monitoring studies from  1976 
through 1981 is presented in Table 3.6-1.  Although some minor differences are observed, the two 
upstream stations (CF Headwaters and MCC-2) have similar water quality (USEPA, 1988).  The 
water quality at these stations differs from those downstream at the Arcadia station.  In general, 
dissolved material in the water increases from upstream stations to the downstream stations, as is 
observed for alkalinity, conductivity, sulfate, and total phosphate.   

The USGS has maintained a water quality station on Horse Creek near Arcadia (station 
#02297310) since 1962.  The drainage area above this station is approximately 218 square miles. 
Table 3.6-2 contains a summary of the water quality observations made at this site for the period 
from 1962 through 1980. The following observations were made from the water quality summary 
for Horse Creek near Arcadia from the CF EIS study (USEPA, 1988).  The mean alkalinity was 
generally low (38.3 milligrams per liter [mg/L] as Calcium Carbonate [CaCO3]), even the low to 
moderate color levels (124 Platinum Cobalt Units [PCU]) could produce acidic conditions.  
Nitrogen levels were low.  However, nitrate-nitrite was moderate to high, indicating fertilizer input 
from leached groundwater or runoff.  Waters were generally well oxygenated, with a dissolved 
oxygen (DO) average of 7.0 mg/L and a biochemical oxygen demand (BOD) average of 1.0 mg/L. 
Dissolved ions were moderate.  Specific conductivity averaged 255 micro mhos per centimeter at 
25oC (µmhos/cm). 

3.6.1.1.2 1993-1995 Monitoring 
The USGS conducted a baseline study of the Horse Creek basin from October 1992 to February 
1995 to assess the hydrologic and water-quality conditions.  Their findings were reported in a 
Water-Resources Investigation Report #97-4077 published in 1997.  The only land development 
that was identified was cattle and citrus production and limited areas of mining. 

The report indicated that the rainfall in 1993 and 1994 in the Horse Creek basin was eight and 31 
percent, respectively, above the 30-year long-term average based on the two closest NOAA 
stations (Wauchula and Fort Green).  The station at Horse Creek near Arcadia (drainage area of 
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218 square miles [sq. mi.]) had no zero discharge days, which was the lowest number with zero 
days from any station during the study.  The Brushy Creek station (drainage area of 47.8 sq. mi.) 
had the highest number of zero discharge days with 113.  A low number of zero discharge days in 
a small basin such as Horse Creek indicated that the groundwater levels were sufficiently high to 
contribute to streamflow.  During the two-year study, the two USGS stations, Horse Creek near 
Myakka Head and Horse Creek at Arcadia, had mean annual runoff values similar to their 
historical conditions.  The maximum instantaneous peak discharge occurred during thunderstorms 
(September 14 to 18, 1994), which resulted in a gauged discharge of 4,180 cfs at the Horse Creek 
near Arcadia station. 

The results of the monitoring are presented in Table 3.6-3.  The study reported that based on 
constituent concentrations in water samples from the daily discharge stations, concentrations 
generally are lower in the upper three sub-basins, (Horse Creek - Myakka Head, West Fork Horse 
Creek and Brushy Creek) than in the lower sub-basin (Horse Creek near Arcadia).  Typically, 
concentrations were highest for nutrients at Brushy Creek. 

3.6.1.1.3 1998-1999 Monitoring 
The USGS maintained water quality monitoring stations on Horse Creek at SR 64 and Horse 
Creek near Arcadia during the 1998 to 1999 water years.  A summary of the range of values 
measured at these stations is presented in Table 3.6-4.  The mean annual flow during the 
monitoring year was 68 percent (20.4 cfs) and 66 percent (126 cfs) of the long-term means for the 
Horse Creek at Myakka Head and Arcadia stations, respectfully.  The results of the monitoring 
show that the upstream station water chemistry differs significantly from the downstream station at 
Arcadia, similar to the earlier monitoring period.  The recent data indicate a significant increase in 
specific conductance, calcium, magnesium, potassium, sulfate, total dissolved solids, and 
strontium from upstream to downstream.  A moderate increase was observed for chloride, 
fluoride, nitrate-nitrite, and organic nitrogen at the downstream station.  A slight decrease in color 
was observed downstream. 

3.6.1.1.4 Comparison of Different Time Periods 
The water quality differed the least from upstream to downstream during the 1993 to 1995 
monitoring. This monitoring period also had above-average rainfall and corresponding streamflow. 
Therefore, the groundwater influence on the results was less than for the other monitoring 
periods.  The 1998-1999 water years represent a period of below normal rainfall and, therefore, a 
greater groundwater contribution.  The Arcadia station is in an area of artesian flow from the IAS 
and UFA.  The results of that influence are reflected in the more pronounced water quality 
differences during periods of low flow.  These records suggest that lower quality groundwater is 
combining with the surface water to decrease the overall water quality in the creek.   
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Phosphate mining has occurred in the Horse Creek basin since 1978.  The effects of the 
phosphate mining on the water quality have been analyzed and are included in a detailed 
cumulative impact assessment in Section 4.26.6.  The results indicate that no significant changes 
in water quality have occurred between drainage basins with phosphate mining versus drainage 
basins without mining.   

3.6.1.2 Peace River 
Over the past 50 years, water quality data in the Peace River have been collected by USGS at 
Zolfo Springs and Arcadia.  The Zolfo Springs and Arcadia stations are located upstream and 
downstream of the tributaries draining the Ona site, respectively. 

Table 3.6-5 shows a summary of the water quality data for Zolfo Springs and Arcadia stations 
from August 1951 to September 1999, organized by decade.  The following observations were 
made from the water quality summary of this 49-year period.  Waters in the Peace River at Zolfo 
Springs had low to moderate color levels, high conductivity, and high phosphate levels.  The pH 
averaged slightly in the basic range.  Dissolved solids were high at the Zolfo station, with average 
Total Dissolved Solids (TDS) concentrations of around 200 mg/L.  Specific conductance averaged 
around 350 µmhos/cm.  Nitrogen was low in the river; however, nitrate-nitrite was high, indicating 
fertilizer input from agricultural operations through groundwater or runoff.  Total phosphate was 
high in the 1970’s and decreased thereafter.  Dissolved oxygen was observed at moderate levels, 
averaging around 7.0 to 7.5 mg/L, and BOD was generally low, averaging 1.5 mg/L. 

Water quality has also been monitored by the USGS on the Peace River near Arcadia, at a station 
located about 33 miles downstream of the Zolfo Springs station.  Water quality for the same 
period at this station was similar to that observed at Zolfo Springs.  These similarities may be 
observed in the comparison of the two stations, shown in Table 3.6-5. 

3.6.2 Site-Specific Description - Quality 
3.6.2.1 1976 Monitoring 
Except for the West Fork of Horse Creek, MCC collected water quality data for the baseline 
studies during 1976 on all streams recently monitored by IMC for the Ona site.  The purpose of 
the 1976 baseline surface water quality monitoring was to document existing aquatic 
environmental conditions on the MCC property.  This section presents and explains the results of 
the six months of stream water quality monitoring from December 1975 through May 1976.  
Except for some changes in land use from unimproved pasture to improved pasture since the time 
of the MCC monitoring, most land uses have not changed.  Therefore, the assessments made 
relative to the land use during the previous study are relevant to the present Ona site. 

The 1976 dry season water quality data for surface waters on the Ona site, was typical of surface 
waters in the central Florida area (USEPA, 1981a).  In general, the streams in the region originate 
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in freshwater marshes occupying depressional areas adjacent to the streams.  These marshes 
provide habitat for a large variety of wetland vegetation.  Both growth and decay of vegetation 
take place in the marshes at any period of time.  Waters draining from the marshes into the 
streams generally contain high concentrations of humic materials resulting from decay of 
vegetation.  This humic material is acidic, being a natural organic (weak) acid, and highly colored 
with a brown tint.  Therefore, the water is highly colored, mildly acidic, and contains relatively high 
levels of dissolved organic carbon.  Turbidity of the water was low since the streams were slow-
moving, draining areas of low topography, and occupying generally broad channels resulting in 
low flow rates.  This allowed much of the suspended particulate matter to settle out. 

The marshes are a habitat rich in a variety of flora and fauna.  These organisms dominate water 
chemistry.  Those organisms that most influence the chemical characteristics of the water are the 
heterotrophic (oxygen consuming) organisms, which feed on the decaying vegetable matter, 
emergent vegetation, and submerged vegetation. The heterotrophic organisms consume detrital 
organic matter, simultaneously consuming oxygen and releasing carbon dioxide throughout the 
day and night.  Submerged vegetation produce oxygen during the day when exposed to sunlight 
(photosynthesis) and, like the heterotrophic organisms, consume oxygen at night.  Emergent 
aquatic vegetation has a less direct effect on the water since the photosynthetic and respiration 
processes exchange gases directly with the atmosphere. However, emergent plants provide 
attachment for a rich growth of Periphyton (primarily filamentous algae on the submerged stems) 
that may exceed the rate of metabolism, and therefore gas exchange, of the other vegetative 
types. 

A review of the streams transecting the property, with the exception of Hickory Creek which had 
been sampled only once due to a lack of flow and Oak Creek, that had received sporadic 
discharges of pumped groundwater, allows some generalizations to be drawn regarding their 
natural differences and similarities in water quality.  Based on computed means for the six-month 
period, Horse Creek was similar to Brushy Creek in conductivity, alkalinity, total solids, fluoride, 
sulfate, ortho and total phosphorus, and ammonia despite differences in their geomorphology.  
Only organic loading as indicated by Total Organic Carbon (TOC) and organic nitrogen differed 
significantly.  This is attributed to the lesser importance of herbaceous marshes in the surface 
drainage system upstream of Horse Creek. 

Table 3.6-6 is a summary of the monthly data collected from 1976 through 1978 for streams on or 
near the Ona site.  Only flowing waters had been sampled.  With the exception of Horse Creek, all 
streams near the property were seasonally intermittent, receding into discrete pools during the dry 
season or drying completely and exposing bottom sediment.  Included is a Farmland Hydro 
station, which was nearest to the Ona site. 

Discharge was observed in Hickory Creek for the first time in May 1976 in response to 
accelerating rainfall prior to the summer’s wet season.  However, Brushy Creek remained in pools 
and Oak Creek continued to recede after the cessation of groundwater discharge. The contrast in 
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flow conditions of Hickory Creek on the eastern side of the property and Brushy and Oak Creeks 
west of Hickory Creek is explained by the differences in their watersheds.  Brushy Creek and Oak 
Creek have their sources in contiguous networks of herbaceous marshes.  These marshes are 
capable of absorbing sudden inputs of rainwater and surface runoff, thereby smoothing the 
fluctuations in flow between rainfall events.  Hickory Creek is not buffered by adjacent wetlands, 
producing heavy flows after rainfall events. 

3.6.2.2 1998-2001 Monitoring 
Site-specific surface water quality samples were collected in conjunction with the preparation of 
the CDA.  Samples were collected at eight stations as shown in Figure 3.6-2 and analyzed for the 
list of parameters in Table 3.6-7. 

As part of the EIS site review, a field survey was conducted in mid-December 2000.  As part of the 
survey, stream characteristics and vegetation cover, which may affect water quality of the 
streams, were observed to compare the findings of previous onsite studies of stream 
characteristics and water quality during the 1998-2000 monitoring period.  In addition, maps from 
previous studies have been compared with the current maps showing similar information to 
assess the level of change.  With the exception of some large areas of palmetto rangeland that 
have been converted to improved pasture, most land use/land cover on the Ona site is generally 
the same as descriptions found in previous studies.  The following description of the Ona site has 
been prepared based on onsite review for the EIS and previous studies conducted. 

The Ona site lies within two surface water drainage systems.  Hickory Creek, Oak Creek, and 
their tributaries, which flow southeast into the Peace River, drain the east side of the property.  
Horse Creek and its tributaries, primarily Brushy Creek and West Fork Horse Creek, drain the 
west side of the property.  The natural landscape is currently a mixture of improved pasture 
surrounded by native vegetation in the form of rangeland, upland forest, and herbaceous and 
forested wetlands.  Cattle graze in many areas of the property.  Small plots of land are devoted to 
vegetable crops.  Large tracts are in improved pasture, introducing a complex network of drainage 
and irrigation canals to the natural system.  Approximately 40 percent of the land has been 
improved to support agricultural operations and 20 percent is covered with wetland vegetation, 
leaving 40 percent of the land as native uplands. 

The upper reaches of Brushy Creek have been lightly channelized, reducing the natural contact 
between stream and marsh.  The bottom of this channel is shallow and mostly sandy.  The 
surrounding floodplain forest is primarily mesic or hydric hammock interspersed with depressional 
or backwater areas.  Oaks demarcate the transition from marsh to upland pasture. 

Downstream Brushy Creek is considerably larger, deeper, and more winding.  Backwater 
marshes here are not clearly defined, but a floodplain is suggested by patches of otherwise 
isolated marsh plants. 
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The banks of Horse Creek are high and nearly vertical in places.  On the average, flow velocities 
are higher than in other creeks on or near the property.  The floodplain along Horse Creek is very 
narrow, suggesting this incised stream overflows infrequently.  The vegetation is primarily oak 
forest with a saw palmetto understory.  Although depressional marsh and swamp forest 
communities are present, they are not as abundant as in the eastern two-thirds of the Ona site.  A 
few native uplands remain, most having been cleared for pasture. 

Oak Creek has been dredged and channelized from its emergence from an herbaceous marsh 
from about 1,000 feet north of SR 64 to it’s exiting the property, where it becomes shallower.  This 
enlarged channel size, relative to flow, has resulted in stagnation. 

Hickory Creek is a shallow channel with gently sloping banks lined with scattered shrubs and 
surrounded by pasture.  A pool was found near the exit of Hickory Creek from the Ona site that 
has historically served as a refuge for fish and aquatic macroinvertebrates when flows cease 
during the dry season.   

Table 3.6-7 is a summary of the range of water quality parameters measured during the 1998-
2001 monitoring near the Ona site.  The ranges reported represent surface water samples taken 
from streams only when water was flowing.  Many of the streams had no flow during the dry 
season. 

The results of the comparison of stream characteristics and vegetation cover on the Ona site 
indicate conditions to be primarily the same as observed during previous studies.  Water quality 
conditions vary over time because of a number of factors, but some general observations can be 
made for the periods studied, such as the surface water streams of the Ona site are slightly acidic, 
slightly colored, and low in alkalinity and soft. 

3.6.2.2.1 Temperature 
The temperature of surface waters ranged from 9.2 degrees (°) Celcius (C) (48.6°F) in the winter 
to 29.8°C (85.6°F) in the summer.  Typical temperature values for natural systems vary between 
19 and 28°C for Florida streams with a median value of 23°C (FDEP, 2000).  There is no Class III 
surface water quality standard for temperature. 

3.6.2.2.2 Dissolved Oxygen 
Natural DO concentrations in Horse Creek ranged from 2.7 mg/L to 8.3 mg/L.  Brushy Creek had 
natural DO values ranging from 1.6 to 5.9 mg/L.  Lower levels were observed in the smaller 
tributaries, Hickory Creek and Oak Creek.  The range in these tributaries was 0.2 mg/L to 7.0 
mg/L.  The measured natural DO concentrations at the sampling stations were below the State of 
Florida Class III water quality criterion of 5.0 mg/L at least one month during the sampling period.  
These low DO values are probably a result of biological respiration in the marsh areas 
surrounding these streams which consume DO (particularly during the nighttime hours), 
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respiration associated with organic deposits within the stream channel itself, and limited oxygen 
diffusion into the water column due to slow-moving streams and/or the presence of an aquatic 
vegetation cover on the surface.  Expected concentrations of DO in Florida streams typically vary 
between 3.1 to 8.0 mg/L with a median value of 5.8 mg/L (FDEP, 2000). 

3.6.2.2.3 pH  
The range of pH observed in the larger streams (Horse Creek and Brushy Creek) was 5.04 to 
7.42.  The smaller creeks (Hickory Creek and Oak Creek) ranged from 5.06 to 6.88.  State water 
quality criteria include a pH range of 6.0 to 8.5.  The lower values for the smaller streams can be 
attributed to organic acids entering these streams from the marshes.  Organic acids are a natural 
product of decaying vegetation.  The Class III surface water quality standard is between 6.0 and 
8.5 units.  Typical pH values for natural stream systems vary between 6.1 to 7.9 units with a 
median value of 7.1 (FDEP, 2000). 

3.6.2.2.4 Specific Conductance  
The measured specific conductance of the streams was within the range of 47 to 388 µmhos/cm.  
The variation in specific conductance of a stream is probably indicative of the relative proportion of 
surface runoff of low conductivity and groundwater discharge of high conductivity that comprises 
the streamflow at the time it is sampled.  The measured conductivity values were less than one-
third of the Class III surface water quality standard of 1,275 µmhos/cm.  Typical ranges of 
conductivity for natural systems can vary between 100 to 1,300 µmhos/cm for fresh waters with a 
median value of 335 µmhos/cm (FDEP, 2000).   

3.6.2.2.5 Fecal coliform  
The concentration of this coliform organism is indicative of the presence of wastes from warm-
blooded animals in the waterways.  Measured concentrations ranged from two to 900 most 
probable number of organisms per 100 ml (Most Probable Number [MPN]/100 ml), with a site 
average of 203 MPN/100 ml. This indicates that wastes from the cattle grazing on the property are 
entering the surface waters. Typical ranges of fecal coliform in natural Florida streams vary 
between ten and 960 organisms per 100 ml with a median value of 75 organisms per 100 ml 
(FDEP, 2000).   

3.6.2.2.6 Biochemical and Chemical Oxygen Demand (BOD & COD) 
The measured BOD concentrations, which ranged from 1.0 to 1.9 mg/L, are typical of natural 
waters.  The expected range of BOD in natural Florida streams vary between 0.8 to 5.1 mg/L with 
a median value of 1.5 mg/L (FDEP, 2000).  These data do not indicate that the BOD levels are 
reducing the oxygen levels.  The chemical oxygen demand mean was 92.3 mg/L for all the 
stations.  This is above the median value of 45 mg/L for Florida streams but is within the expected 
range of 16 to 146 mg/L (FDEP, 2000).  There is no evidence that this is related to any point 
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source of pollution.  It likely reflects natural conditions, probably photochemical breakdown of 
organic color.  The Class III surface water criteria for BOD is to not cause DO to be depressed 
below the 5.0 mg/L criteria and there are no Class III criteria for COD. 

3.6.2.2.7 Alkalinity  
Alkalinity is a measurement of the capacity of water to neutralize acids.  This provides an 
indication of the capability of water to maintain a stable pH.  The alkalinity ranges from 6.0 to 37 
mg/L as CaCO3 for the onsite streams.  The alkalinity present is in the form of bicarbonate 
alkalinity resulting from bicarbonate present in the water, which has the capacity of neutralizing 
acids.  Typical values in Florida streams range from 13 to 150 mg/L with a median value of 75 
mg/L (FDEP, 2000).  The variability appears to reflect the relative proportion of groundwater to 
surface runoff in the stream at the time of sampling.  The depressed concentrations are natural 
conditions and reflect the local geology. 

3.6.2.2.8 Turbidity 
Turbidity is a measurement of the optical properties of a water sample that cause light to be 
scattered (USGS, 2001a).  Turbidity is caused by suspended and colloidal material in water.  
Turbidity values ranged from 0.72 to 16.4 Nephelometric Turbidity Units (NTU), this represents 
waters of high clarity.  The Class III standard is 29 NTU’s above background levels.  In natural 
streams in Florida, turbidity values range from 1.5 to 21 Jackson Turbidity Units (JTU), with a 
median value of five JTU.  According to the USGS the NTU and JTU are roughly equivalent 
(USGS, 2002).   

3.6.2.2.9 Color  
Sources of color in water can include metallic ions, humic and fulvic acids from humus and peat 
materials, plankton, dissolved plant components and industrial waste (American Water Works 
Association [AWWA], 1990).  The natural color of many Florida surface waters is high, resulting 
from tannic acids contributed by decaying marsh vegetation.  Typical values range from 21 to 235 
PCUs with a median of 71 for Florida streams (FDEP, 2000).  The results of the sampling near the 
Ona site, 50 to 900 PCU, with an average of 248 PCU, are slightly elevated compared to typical 
streams.  The elevated values of color are due to natural conditions of the streams on the Ona 
site.  There is no Class III surface water quality standard for color. 

3.6.2.2.10 Total Suspended Solids and Total Dissolved Solids  
TSS range from 2.0 to 26.0 mg/L, with a median value of seven mg/L for Florida streams (FDEP, 
2000).  Concentrations of TSS are low (1.0 to 29.0 mg/L, 2.8 mg/L average) for the waters near 
the Ona site, which is typical of waters of low turbidity.  Typical TDS concentrations can range 
from below 500 mg/L for surface waters of good quality to 2,000 mg/L for waters of fair quality 
(Fernald and Patton, 1984).  The results of the sampling near the Ona site varied between 65 to 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
3-55 

October 2002  

365 mg/L, with an average of 157 mg/L, these results are low are moderately high, representing 
dissolved minerals in the water.  The Ona site is a mature vegetated area with little land 
disturbance at this time, as evidenced by the low levels of turbidity and total suspended solids.  
There are no Class III surface water quality standards for either TSS or TDS.  However, as a 
comparison the average values of TDS are well below the Class I (potable water supply) surface 
water quality standard of 500 mg/L. 

3.6.2.2.11 Sulfate  
Observed sulfate concentrations of 1.0 to 76.0 mg/L are low to moderate for natural waters.  
Sulfate concentration influences the rate of hydrogen sulfide (H2S) production in stagnant waters.  
There is no Class III surface water quality standard. 

3.6.2.2.12 Nutrients  
Phosphorus and nitrogen are macronutrients that typically influence the natural productivity of 
surface waters.  Excessive nutrient levels (eutrophication) can lead to degradation of water quality 
due to overproduction of algae and other aquatic plants. The streams on the Ona site have 
generous amounts of both phosphorus and nitrogen.   

Nitrogen is largely organic nitrogen with a few elevated nitrate/nitrite concentrations. The nitrogen 
comes from both natural sources and from agricultural activities (grazing) on the site.  Total 
nitrogen concentrations were measured between 0.4 to 4.9 mg/L with an average of 1.6 mg/L for 
the streams near the Ona site.  The site concentrations of total nitrogen compared favorably with 
typical streams in Florida, which have a range of 0.5 to 2.7 mg/L with a median value of 1.2 mg/L 
(FDEP, 2000).   

Orthophosphates are most readily available for stimulation of aquatic plant growth.  Sampling near 
the Ona site shows that orthophosphate concentrations were between 0.14 to 1.25 mg/L and that 
the total phosphate concentrations (including all chemical forms) were between 0.15 to 1.32 mg/L. 
Typical streams in Florida range from 0.02 to 0.89 mg/L with a median of 0.09 mg/L of total 
phosphate (FDEP, 2000).  The total phosphate concentrations near the Ona site are high for 
natural waters.  However, the phosphorus is largely in soluble form and reflects enhanced 
phosphorus concentrations in the local geology.  This would be expected from streams draining 
an area noted for economically important phosphate deposits.   

Ammonia, another readily available plant nutrient, was measured at less than 0.03 to 0.4 mg of 
Nitrogen per liter.  Ammonia probably originates with decomposition of organic matter in the 
marshes.  The higher concentrations would support excessive algae and other plant growth when 
other conditions (e.g., flow, light, temperature, etc.) are suitable.  

The streams near the Ona site had a range of nitrogen to phosphorus (N/P) ratio of 0.45 to 8.7, 
with an average ratio of 3:2.  The FDEP developed a nutrient index based on nitrogen and 
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phosphorus concentrations and the limiting nutrient concept.  This concept states that algal 
growth is limited by the availability of nutrient that is least abundant in the environment.  The 
stream systems near the Ona site are nitrogen limited, as the nitrogen to phosphorus ratio is less 
than ten.  Streams that are nitrogen limited are typical, as “most marine waters have an N/P ratio 
of less than five” (Masters, 1998).  Since nitrogen is the limiting nutrient in the streams near the 
Ona site, and since the average concentrations of nitrogen sampled in the streams was near the 
median value for Florida streams, no excessive amounts of algae were expected (see 
chlorophyll). There are no Class III water quality standards for nutrient levels in surface waters. 

3.6.2.2.13 Fluoride  
This inorganic constituent of natural waters can be a hazard when found in excessive levels in 
drinking waters or waters used by livestock.  The State of Florida specifies a maximum of 1.5 
mg/L for drinking waters.  Natural concentrations of the waters sampled ranged from 0.03 to 0.62 
mg/L, with an average concentration of 0.32 mg/L.  Typical values of fluoride concentrations for 
Florida streams vary from 0.1 to 0.8 mg/L with a median value of 0.2 mg/L (FDEP, 2000).  
Fluoride is commonly found in phosphate rock. The fluoride concentrations are well below the 
Class III standard of 10.0 mg/L, but are slightly elevated relative to overall Florida levels. 

3.6.2.2.14 Chlorophyll and Pheophytin 
“Chlorophyll-a is a primary photosynthetic pigment in all oxygen-evolving photosynthetic 
organisms” (Lee, 2000).  The concentrations of chlorophyll-a can be utilized in assessing the 
amounts of planktonic algae present in the streams.  Chlorophyll levels near the Ona site varied 
from one to 16 micrograms/liter (µg/L), with an average of 2.5 µg/L.  Typical Florida streams have 
a range between one and 30 µg/L, with a median value of 6.0 µg/L (FDEP, 2000).  Despite the 
elevated nutrient concentrations, chlorophyll levels are well below the Florida median.  
Pheophytin-a is a direct by-product of the breakdown of chlorophyll (Lee, 2000).  Pheophytin-a to 
chlorophyll-a ratios are typically 3:1.  The low chlorophyll levels, pheophytin to chlorophyll ratios, 
total organic carbon concentrations, elevated color levels, and depressed dissolved oxygen 
concentrations are all linked.   

3.6.2.2.15 Radioactivity 
The range of Gross Alpha concentrations in the streams near the Ona site varied between 1.0 
and 4.8 picocuries per liter (pCi/L), with an average value of 1.7 pCi/L.  The Gross Alpha Class III 
water quality standard is 15 pCi/L.  The Radium concentrations (both Radium 226 and 228) in the 
streams near the Ona site varied between 0.5 and 1.5 pCi/L, with an average of 0.9 pCi/L.  
Radium concentrations (both Radium 226 and 228) were well below the Class III standard of 5.0 
pCi/L.   
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3.6.2.2.16 Other 
Some amount of oil and grease was detected in most of the stream samples.  Given the rather 
gross nature of the test method, it is impossible to state with any certainty the nature of the 
substances detected.   

3.6.2.2.17 Summary 
The streams on the Ona site are heterotrophic systems (respiration in the streams outweighs 
photosynthesis).  Most of the organic matter is produced outside of the streams and delivered to 
the streams rather than being produced in the streams.  Although an abundance of nutrients are 
available, the water color, heavy canopy, and cyclic nature of the flow regime all work to prevent 
the development of standing vegetation in the streams. 

3.7 HYDROGEOLOGY 
3.7.1 Geology 
The geology at the Ona site and in Hardee County consists of thick sequences of carbonate rock 
overlain by sand, gravel and clay deposits, which control the movement and occurrence of 
groundwater.  In general, the various rock units dip to the south and form a wedge of water-
bearing units that thicken to the southwest beneath Hardee County. 

The fresh-water bearing units under the site are approximately 1,500 feet thick.  Below these 
depths, persistent evaporite deposits occur, which fill the pore spaces, restricting groundwater 
flow and increasing the salinity (reducing groundwater quality).  The hydrogeologic description in 
this EIS is focused on the lithologic units above this depth. 

The formations that comprise the fresh-water bearing hydrogeologic framework at the Ona site 
are, in descending order, the surficial deposits of the Pleistocene to recent age; the Peace River 
and Arcadia Formations of Miocene Age; the Suwannee Limestone of Oligocene age; and the 
Ocala Group and Avon Park Formation of Eocene age.  These units were deposited in shallow 
seas during interglacial periods.  Additional processes of physical and chemical weathering have 
formed the landscape of Hardee County as it is today. 

Figure 3.7-1 illustrates the regional geologic setting near the Ona site.  The undifferentiated 
surficial deposits of Pleistocene to recent age consist of sand, silty sand, clayey sand, some 
hardpan, and organic soils.  The general lithology is mostly fine sand, inter-bedded with clayey 
and silty sands, marl, and shell.  The thickness of the surficial soils varies from 20 to 45 feet. 

The Peace River Formation consists of inter-bedded layers of clayey, phosphatic sand and gravel, 
claystone, limestone, and clay.  These deposits contain more carbonate and clastic materials than 
the surficial deposits.  The limestone and phosphatic sand layers can have relatively high 
hydraulic conductivities.  The phosphorite-rich clastic portion of the Peace River Formation, i.e., 
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the Bone Valley Member, is mined for phosphate and is locally referred to as "matrix."  The matrix 
is typically less than 40 feet thick. 

The lowermost portions of the Peace River Formation and the undifferentiated Arcadia Formation 
consist of beds of sandy, clayey, and phosphatic limestone and dolomite, and sandy to granular 
phosphatic marl and clay with a combined thickness of 150 to 200 feet. 

In the western half of Hardee County, a limestone layer with sporadic sand and clay beds (the 
Tampa Member), and an inter-bedded layer of sands and clays (the Nocatee Member), forms the 
base of the Arcadia Formation. The Tampa Member has less phosphate than the limestone in the 
undifferentiated Arcadia. The top of the Tampa Member occurs about 200 feet below National 
Geodetic Vertical Datum (NGVD).  The combined thickness of the Tampa and Nocatee members 
is greater than 100 feet.   

The Suwannee Limestone is a granular fossiliferous limestone with beds of crystalline dolomite.  
The top of the Suwannee Limestone occurs about 350 feet below NGVD.  The thickness ranges 
from 100 to over 250 feet within the county.  The thickest portion is in the southwestern part of the 
county. 

The Ocala Group is composed of chalky fossiliferous limestone, which grades into granular 
limestone and dolomite in the lower section.  The top of the Ocala occurs about 600 feet below 
NGVD and the thickness ranges from 200 to 300 feet. 

The Avon Park Formation consists of limestone interbedded with hard brown dolomite.  Evaporite 
deposits occur in the lower part of the Avon Park and restrict groundwater movement and quality. 
The top of the Avon Park occurs about 800 feet below NGVD, and has a thickness of about 400 
feet. 

3.7.2 Groundwater Quality 
3.7.2.1 Regional Description 
3.7.2.1.1 Surficial Aquifer System 
The SAS is the uppermost hydrogeologic unit.  It is contiguous with the land surface and is 
comprised of unconsolidated clastic deposits, including the phosphate matrix.  The SAS is 
generally unconfined; however, lenses of sand and marl may be semi-confined locally. The depth 
to the water table is generally less than seven feet below land surface, but can range from the 
land surface in wetlands to as much as 15 feet below land surface in the higher elevation uplands.  
The water table fluctuates seasonally within a five to ten-foot range.  Lowest levels occur in April 
or May, while highest levels occur during the wet season into September. 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
3-59 

October 2002  

The water quality in the SAS is generally acceptable for potable use in Hardee County.  
Concentrations of the major ions are low.  Only iron and color affect the quality of the 
groundwater.  These parameters are usually highest in areas with wetland features. 

Hundreds of small wells tap the SAS in Hardee County, however, only a few of them on the Ona 
site.  Most of the wells in Hardee County are two-inch diameter and are used for domestic, lawn-
irrigation or livestock watering purposes.  The average transmissivity of the SAS is estimated to 
be approximately 1,000 square feet per day based on an average hydraulic conductivity of 15 feet 
per day and a saturated thickness of 65 feet. 

The lithology of the Ona site typically consists of a layer of surficial sands twenty to thirty feet thick 
underlain by clayey and sandy clay material.  The clayey and sandy clay layers are generally on 
the order of sixty to eighty-five feet thick.  Beneath this layer is the top of the first water bearing 
unit of the IAS (at 78 to 125 feet bgs). 

3.7.2.1.2 Intermediate Aquifer System 
The IAS includes the water-bearing and confining units between the SAS and FAS.  The IAS is 
considered a leaky-confined aquifer (Wilson, 1977).  The principal water-producing unit of the IAS 
is the Tampa Member limestone; however, several other water-bearing units provide water for 
domestic supply.  The IAS contains water under confined conditions.  The thickness of the IAS 
ranges from 300 to 400 feet in the project area.   

The elevation of the potentiometric surface of the primary producing zone of the IAS generally 
ranges from approximately 12 to 60 feet above NGVD near the Ona site.  Groundwater flow 
direction is toward the west.  In general, groundwater quality in the IAS is within potable 
standards. 

Hundreds of wells tap the IAS in Hardee County.  Most of the wells are used for domestic, 
irrigation and livestock watering purposes.  There are also municipal wells that tap the IAS.  Most 
well yields typically range from 50 to 500 gpm, and the wells are completed as open holes in the 
limestone formations. 

3.7.2.1.3 Upper Floridan Aquifer  
The UFA system is the most productive aquifer system in Hardee County.  This aquifer system is 
composed of a thick stratified sequence of limestone and dolomite.  The top layer of the UFA is a 
limestone defined as the first persistent rock of early Miocene age, or older, below which clay 
confining beds do not occur.  This surface generally coincides with the lower part of the Tampa 
Member of the Arcadia Formation if the Nocatee Member is thin or absent or the top of the 
Suwannee Limestone.  The elevation of the top of the UFA ranges from approximately 300 feet 
below NGVD to approximately 400 feet below NGVD. Its thickness averages approximately 1,500 
feet in Hardee County. 
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The potentiometric surface of the UFA system near the Ona site ranges from approximately ten to 
57 feet above NGVD.  The regional flow direction of the groundwater is towards the southwest. 

Groundwater in the UFA system is generally more mineralized than water from the surficial and 
IAS.  The major ions generally meet potable use limits in much of Hardee County.  Major ion 
concentrations in the UFA system generally increase towards the southwest and with depth. 

3.7.2.1.4 Floridan Aquifer System Water Use 
Many hundreds of wells tap the UFA system in Hardee County.  Many of these wells are open to 
both the IAS and UFA.  In most areas, the UFA yields supplies that are suitable in quality and 
quantity for irrigation purposes.  Wells developed in the UFA yield large quantities of water, often 
in excess of 1,000 gallons per minute. 

According to the SWFWMD’s Estimated Water Use report for year 1999, an average of 
approximately 1.4 billion gallons of freshwater are withdrawn each day within the district 
(SWFWMD, 2001a).  Public Supply water use was the largest category withdrawing on average 
42 percent of total freshwater use.  Agricultural use followed with 40 percent; Mining/Dewatering 
withdrew eight percent; Industrial/Commercial withdrew five percent; and Recreational/Aesthetics 
withdrew five percent on a district wide basis. 

Mining/Dewatering uses in the SWFWMD accounted for 107 mgd in 1999 (SWFWMD, 2001a).  
Groundwater uses were approximately 55 mgd and surface water uses were 52 mgd.  Phosphate 
mining water use in the district was approximately 34 mgd (SWFWMD, 2001a).  Phosphate 
mining accounted for 2.5 percent of total water usage in the district in 1999. 

Hardee County withdrew approximately 70 mgd that accounted for approximately five percent of 
district totals (SWFWMD, 2001a).  Agricultural water use accounted for approximately 91 percent; 
Mining/Dewatering six percent; and Public Supply accounted for 2.4 percent of county water use. 

3.7.2.1.5 Recharge and Discharge 
There have been several investigations of recharge and discharge to aquifer systems in Hardee 
County.  Stewart (1980) of the USGS utilized the vertical hydraulic conductivity and thickness of 
the overlying confining units and regional water balance analyses to calculate recharge rates to 
the UFA system.  Stewart reported that no recharge occurs along the Peace River, and that areas 
of very low recharge (zero to two in/yr) to the FAS occur in other areas of the county. 

Ryder (1985) of the USGS simulated values of recharge and upward leakage from the UFA 
system using a two-layered, steady state, digital model.  Ryder reports that areas of very low 
recharge (zero to two in/yr) occur in Hardee and northwestern DeSoto County. 

Wilson and Gerhart (1982) of the USGS reported areas of recharge and discharge to the UFA 
using a two-dimensional digital model that included Hardee County.  They concluded that 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
3-61 

October 2002  

discharge from the UFA system occurs along the Peace River Valley and southward into DeSoto 
County.   

For the analyses in this EIS and to be consistent with the analyses presented in the CDA, the 
average recharge to the UFA system (Deep Recharge) is assumed to be one in/yr. 

3.7.2.2 Site-Specific Description 
The hydrologic conditions of the Ona site were initially evaluated by P.E. LaMoreaux and 
Associates in 1976 for MCC.  This extensive one-year water resources investigation included 
drilling five test wells into the FAS, one monitor well in the IAS, and several monitor wells in the 
SAS.  A suite of comprehensive aquifer pumping tests was conducted on these wells.  The well 
test area was in Section 20, Township 34 South, Range 24 East, approximately 1.5 miles 
northeast of the proposed Ona plant site. 

Review of the drilling data indicates surficial deposits to an elevation of 20 feet below NGVD, the 
IAS to an elevation of 420 feet below NGVD and the bottom of the UFA at 1,000 feet below 
NGVD.  Water table elevation maps for May and July 1976 are included in a LaMoreaux & 
Associates report dated October 1976. 

The SWFWMD has maintained continuous water level recorders on SAS, IAS, and FAS system 
monitor wells (Regional Observation Monitor-Well Program [ROMP] Site #31) near the Ona site 
since 1976.  The well installation, lithologic profile and geophysical logs are available from 
SWFWMD.  The ROMP 31 cluster is located on the west side of CR 663 approximately 1.9 miles 
south of the proposed Ona Mine (one mile south of the Ona site).  The water level elevations for 
the three wells are presented on Figure 3.7-2.   

Four additional monitoring well clusters were drilled on the property in 1999.  These wells are 
screened in the overburden and matrix zones of the SAS and in the first permeable zone 
encountered at the top of the IAS.   The wells were installed at the locations shown on Figure 3.7-
3.  Well installation and lithologic logs for all wells are included in a report prepared by 
Environmental Consulting & Technology Inc. (ECT) dated March 1999.  Water level elevations for 
these wells are provided in Table 3.7-1 and are shown on Figure 3.7-4 (a-d).  Additional site-
specific water table monitoring information would be developed for Ona as the monitoring 
progresses.  Rainfall information is being concurrently collected to correlate to the observed 
changes in water table elevations.  The water table varies seasonally as indicated by the data 
shown for these stations.  The water table is highest during the period of July through October.  
During the drier months of March through May, the water table is at the lowest level.  Seasonal 
levels vary from at or near the surface to an average of about five feet bgs.  Well logs for the 
deepest cluster wells (e.g., wells Ona-1, Ona-4, Ona-7, and Ona-10) are shown in Figures 3.7-5 
a/b, 3.7-6 a/b, 3.7-7 a/b, and 3.7-8 a/b, respectively.  The logs show that the first permeable zone 
in the IAS varies in depth from approximately 125 feet bgs on the west side of the property (Ona-1 
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and Ona-4) to approximately 78 feet bgs on the east side of the Ona site (Ona-10).  The log for 
the centrally located well (Ona-7) indicated that the first permeable zone in the IAS is 
approximately 95 feet bgs. 

Slug tests were conducted on all 12 of the monitor wells to estimate the hydraulic conductivity of 
each lithologic zone being monitored (i.e., the SAS, the ore zone (matrix), and the upper portion of 
the IAS).  The Ona wells were tested on August 27, 1999.  A rising-head slug test (rapid removal 
of water from the well) was conducted on all SAS and ore zone wells at Ona (e.g., wells Ona-2, 
Ona-3, Ona-5, Ona-6, Ona-8, Ona-9, Ona-11, and Ona-12).  The IAS wells at Ona site required a 
falling-head slug test (rapid introduction of water to the well) due to the depth of the static water 
level in wells Ona-1, Ona-4, Ona-7, and Ona-10. 

The following parameters from each well tested were used to calculate the hydraulic conductivity 
via the Bouwer and Rice method:   

a. the radius of the well casing (in feet);  

b. the porosity of the sand pack surrounding the well screen;  

c. the radius of the well borehead (in feet);  

d. the height of the static water level above the bottom of the well;  

e. the height of the static water level in the well above the base of the aquifer (when known), 
and;  

f. the saturated length of the well screen.   

These parameters for the individual wells are presented in Table 3.7-2. 

A summary of the aquifer system characteristics is presented in Table 3.7-3; the parameters are 
based upon tests performed on and near to the mine site as reported by the SWFWMD.  This 
database includes information from aquifer performance tests on the Ona site by former owners 
and the adjacent Farmland-Hydro L.P. (FHLP/Cargill) Hardee County mine site.  The results of the 
slug tests performed at or near the Ona site within the matrix and the SAS are presented in Figure 
3.7-9.   

In addition to the monitor well clusters, IMC has also installed monitoring wells on transects 
perpendicular to Horse, Brushy, Hickory and Oak Creeks.  The locations of transects are shown 
on Figure 3.5-5 and well numbers are identified on Figure 3.7-3.   Water level profiles along each 
of the four transects are provided on Figures 3.7-10 (a-d).  These wells were used to verify the 
baseflow model developed as part of the CDA. 
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3.7.3 Groundwater Quality 
3.7.3.1 Regional Description 
Geochemical studies have been conducted in the region to relate the chemical constituents in the 
groundwater with geological formations.  The chemical composition of groundwater is dependent 
on the interaction of the water with the weathering and erosion of soils, the gases within the 
atmosphere, chemical reactions occurring below land surface and cultural effects (pollutants).  
The amounts of dissolved minerals within the groundwater depend upon several factors such as 
chemical and physical composition of the material, temperature, duration, pressure and water 
composition. 

Groundwater quality data were collected as part of a USGS Water-Resources Investigation 
(Lewelling, 1997) on the Horse Creek Basin as presented in Table 3.7-4.  During the USGS study 
(1993-1995) eight surficial aquifer wells were sampled bi-annually for water quality parameters.  
The water samples were analyzed for the following chemical parameters: major dissolved ions, 
alkalinity, dissolved solids, strontium, silica, nutrients (nitrogen and phosphorus species), and 
color.  The collection of field values of pH and specific conductance occurred at sampling events.  
Local rainwater and groundwater samples were analyzed for chloride concentrations from rainfall 
gages near the well locations and from the eight surficial aquifer wells.  The study concluded that 
the groundwater in the SAS in the Horse Creek basin has relatively low specific conductance, 
alkalinity, and dissolved solids concentrations.  The study also concluded that there was no 
evidence of trends in the remaining parameters, and that the values from the different wells were 
similar.  The study also found an area in DeSoto County that had elevated concentrations of 
dissolved solids, magnesium, sodium, potassium, chloride, and specific conductance, which may 
indicate an upward flow of groundwater from the lower confined IAS. 

The following description of groundwater quality of the FAS in Hardee and DeSoto Counties is 
extracted from the USEPA EIS: 

“Within the Floridan aquifer system, dissolved-solids concentrations generally 
increase from northern Hardee County towards southern DeSoto County and also 
with increase in depth.  Concentrations exceeding 500 milligrams per liter occur in 
the upper part of the aquifer in southeastern and southwestern DeSoto County, in 
the lower Floridan aquifer, along the Peace River, in the southern part of Hardee 
County, and in all of DeSoto County.  The water temperature generally increases 
from northern Hardee to southwestern DeSoto County, as well as with depth.  The 
water underlying Hardee and DeSoto Counties is generally hard because of the 
predominance of calcium- and magnesium-rich limestone and dolomite in the 
matrix.  Generally, water from the upper Floridan aquifer is moderately hard to hard 
(61 to 180 milligrams per liter) in northern Hardee County, increasing in hardness 
toward southern DeSoto County where the water is very hard (exceeding 500 
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milligrams per liter).  Within the lower Flower aquifer, the only moderately hard to 
hard water occurs in the northeast corner of Hardee County, with hardness 
increasing toward the southwest. 

Sulfate concentrations in Hardee and DeSoto Counties generally increase with 
depth.  Most is probably derived from the solution of gypsum and anhydrite 
(calcium-sulfate minerals) found in the lower Floridan aquifer.  In the upper 
Floridan aquifer, concentrations generally increase from north Hardee to 
Southwest DeSoto.  Southwest of Arcadia, concentrations range from 100 to more 
than 250 milligrams per liter. Only in the northern half of Hardee County does the 
water from the lower Floridan aquifer contain less than 100 milligrams per liter of 
sulfate. A zone exhibiting more than 250 mg/L extends across southernmost 
Hardee County, northern DeSoto County, and southward along the Peace River 
valley, with the water in most of southern DeSoto County containing less sulfate 
(101-250 milligrams per liter). 

Chloride concentrations in the Floridan aquifer in Hardee and DeSoto counties 
generally are less than 50 milligrams per liter although in areas south of Arcadia 
they range from 50 to 250 milligrams per liter and near the Sarasota-DeSoto 
county line exceed 250 milligrams per liter.  Concentrations of fluoride in the 
Floridan aquifer underlying the two counties form a concentric pattern, increasing 
toward the center.  In both the upper and lower Floridan aquifers, concentrations 
are 0.8 milligrams per liter or less only along the periphery of Hardee and DeSoto 
counties (except along the western boundary where concentrations are higher).  In 
much of the central area along the Hardee-DeSoto county line, aquifer 
concentrations in the upper Floridan aquifer exceed 1.4 milligrams per liter (and 
some exceed 2.0 milligrams per liter).  In the lower Floridan aquifer, concentrations 
exceeding 1.4 milligrams per liter are restricted to western DeSoto County. The 
principal source of fluoride in Hardee and DeSoto counties is fluorapatite, a mineral 
restricted to rocks of the upper Floridan aquifer and younger deposits.  Fluorapatite 
is the principal source mineral of phosphate in the land-pebble district of central 
Florida” (USEPA, 1078). 

3.7.3.2 Site-Specific Description 
3.7.3.2.1 1976 Monitoring 
Groundwater samples representing the SAS and the FAS were collected in 1976 during the MCC 
EIS study, which consists of the eastern two-thirds of the Ona site.  The results from the analyses 
of these samples are shown in Table 3.7-5. 

The results show that there is dissimilarity in water quality between the SAS and the underlying 
FAS.  The SAS has a total dissolved salts concentration of less than 100 mg/L, and has the same 
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relationship among the various ionic species as the water in the FAS.  However, the SAS has a 
lower concentration of ionic species (USEPA, 1978). 

The FAS is characterized by the presence of calcium bicarbonate in the water.  The ratios of the 
equivalent amounts of calcium and magnesium ions are almost identical except in the UFA where 
water is high in magnesium, bicarbonate and chloride.  The ratios among the dissolved ionic 
constituents of the total concentration of the dissolved ionic species of water from various 
production zones within the lower Floridan aquifer (LFA) are almost identical. The most prominent 
characteristic is the increase in sulfate ions and the decrease in chlorides with depth to the Ocala 
and Avon Park Limestone zone of the LFA.  The differences in chemical characteristics between 
water in the UFA and the LFA suggests that the UFA and LFA may be recharged by waters 
received from different sources and are hydrologically separated.  In addition, the increase in 
sulfate ions with depth is related to the dissolution of gypsum and anhydrite minerals occurring in 
the LFA. 

It is hypothesized that much of the radioactivity detected in water samples from the UFA during 
the 1976 MCC EIS study was a result of the presence of uranium compounds with the 
phosphorite of the Hawthorn Formation (USEPA, 1978).  Radium-226 was not detected in large 
amounts in the LFA.  This indicates the clays of the Tampa Limestone are effective as a confining 
bed in the study area. 

The radium in concentrations in the groundwater samples collected during the 1976 MCC EIS 
study represents the expected concentrations from the various aquifers.  The range in Radium-
226 concentration in the groundwater samples from the various aquifers in 1976 was 0.91 to 7.29 
pCi/L. The maximum level of radiation as Radium-226 was 7.29 and was detected in groundwater 
samples collected from the SAS (USEPA, 1981a).  The SAS geometric mean value of Radium-
226 detected during the MCC aquifer testing program and the baseline monitoring were 3.2 pCi/L 
and 1.7 pCi/L, respectively (USEPA, 1981a).  The overall geometric mean was calculated to be 
2.2 pCi/L (USEPA, 1981a).  The analyses of Radium-226 were performed as part of the MCC 
Technical Support Document (TSD) and the MCC EIS.  It was noted in the MCC TSD that: 

“These means are somewhat higher than the mean for unmined mineralized areas 
[0.22 pCi/L], although 12 of 13 reported values are within the typical range for 
these areas [0.05 to 22.0 pCi/L]” (USEPA, 1981a). 

It was hypothesized in the MCC TSD that the elevated radium concentration above the typical 
range for the area may have been related to the elevated radium concentrations near the leach 
zone of the matrix (USEPA, 1981a). 

Chapter 62-550 of the F.A.C. (2000) limits the concentration of naturally occurring radionuclides in 
drinking water to 5.0 pCi/L for Radium-226 and Radium-228 combined.  It was also stated in the 
MCC TSD that: 
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“radium-226 concentrations in drinking water samples from wells taping [tapping] 
the surficial aquifer were all below the USEPA Drinking Water Standard of 5.0 
pCi/liter [picocurries per liter]” (USEPA, 1981a) 

3.7.3.2.2 1998-1999 Monitoring 
The quality of the groundwater in the SAS is generally good as determined by the groundwater 
monitoring conducted by IMC during the CDA process.  Table 3.7-6 presents a summary of water 
quality data from current and past investigations on or near the Ona site.  The only water quality 
problems with the surficial groundwater are the presence of nuisance concentrations of iron and 
color and some elevated levels of radionuclides.  As part of the baseline monitoring program, 
radiological samples were collected to define existing concentrations of radioactivity in the 
groundwater.  Groundwater samples collected from monitoring wells were analyzed to determine 
the Radium-226 concentrations on the site.  The measurements indicated an average SAS 
concentration of 0.96 pCi/L.  The concentration of dissolved Radium-226 in central Florida 
groundwater has been the subject of numerous previous studies.  Data obtained in programs 
conducted by the USEPA and USGS indicate that the average Radium-226 concentration is 
highest in the UFA (2.86 pCi/L) and about an order of magnitude less in the SAS (0.22 pCi/L) 
(USEPA, 1981a).  The concentration in the single sample taken from the UFA in a previous onsite 
study for MCC indicated a concentration of 7.05 pCi/L, while site data for the LFA ranged between 
1.11 and 1.8 pCi/L.   

The IAS is the primary supply for domestic water supply.  As shown in Table 3.7-6, the quality of 
groundwater in the IAS is also generally good.  Water quality from the uppermost permeable zone 
of the IAS for wells Ona-1, Ona-4, Ona-7 and Ona-10, is shown in Table 3.7-7.  The only water 
quality problems are localized elevated concentrations of dissolved solids, sulfates and 
radionuclides. The results of monitoring on the Ona site at each cluster well are shown in Table 
3.7-7. 

Table 3.7-6 also shows the quality of groundwater in the UFA system is good in the Ona site area. 
The FAS data were analyzed from samples collected from a Farmland Hydro well, which is 
southeast of the Ona site.  A USEPA study of groundwater in Florida in 1973 indicated that the 
radium content of water varies substantially throughout the state. Typical surface water values are 
low, coastal deep wells and shallow wells are frequently elevated, as are many inland shallow 
wells remote from the phosphate-mining district.  The USEPA study resulted in many community 
water supply wells along the coast converting to a higher level of treatment to remove radium prior 
to distribution. 
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3.8 TOPOGRAPHY AND SOILS 
3.8.1 Topography 
Figure 3.8-1 illustrates the existing topography on the Ona site using two-foot contours.  The 
topography varies from 132 feet NGVD in the northeastern section of the Ona site to 67 feet 
NGVD in the central southern area.  Low topographic relief characterizes the central and eastern 
portions of the site.  The highest topographic relief characterizes the western portion, namely 
Horse Creek.  Stream slopes average approximately nine to ten feet per mile in Horse Creek and 
West Fork Horse Creek to 1.3 foot per mile in Oak Creek. 

3.8.2 Soils 
3.8.2.1 Description of Soils   
Table 3.8-1 presents the description of each soil name shown on Figure 3.8-2.  This information 
has been transcribed verbatim from the Hardee County Soil Survey (SCS, 1984).  Based on the 
soil classification system, 39 soil series have been recognized and mapped by SCS on the Ona 
site.  Lithologically, the site soils are predominantly fine acid sands with low natural fertility.  
Hydrologically, the soils are predominantly poorly drained, have high permeabilities (particularly in 
the top horizon), and moderate to high runoff potential.  The erosion potential at the site is 
somewhat low due to low relief and extensive existing ground cover. 

General agricultural capability of site soils (with a high level of management) falls into Classes 
three through seven, and have severe to very severe limitations for agricultural development.  
Currently, the principle agricultural land use of the site is pasture and improved pasture.  A study 
of existing soils in the phosphate mining area stated the following: 

“…The vast majority of Florida topsoils are acid sand that are low in natural fertility 
and have poor retention capacities for water and applied nutrients.  Florida’s 
productive agriculture is based not on the productivity of its soils but rather on 
specialized uses of these soils made possible by Florida’s favorable climate” 
(Zellars-Williams, 1980).  

A comparison of the soil properties classified nine of ten common central Florida soils as poor 
relative to their importance for use as topsoil and one of the ten soils as fair. The primary reason 
for the poor rating was that the soils are too sandy. 

Engineering characteristics of the site soils are determined primarily by soil drainage and flooding 
potential.  Strength and settlement properties of the sandy soils are acceptable; however, the 
mucks and mucky soils present foundation restrictions for structures.  In general, moderate to 
severe restrictions are indicated for sanitary facilities and building site development for soils in 
their natural conditions that are poorly drained.  These restrictions are derived from the soil 
wetness, ponding, seepage, and slow percolation (USEPA, 1981a). 
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3.8.2.2 Prime and Unique Farmland Soils 
Prime farmland is land that has the best combination of physical and chemical characteristics for 
producing food, feed, fiber, forage, oilseed, livestock, timber, and other agricultural crops with 
minimum inputs of fuel, fertilizer, pesticides, and/or labor. Prime farmland does not include land 
already in or committed to urban development or water storage.  Unique farmland is land other 
than prime farmland that is used for the production of specific high value food and fiber crops. It 
has the special combination of soil quality, location, growing season, and moisture supply needed 
to economically produce sustained high quality or high yields of specific crops.  Citrus is an 
example of such crops (NRCS, 2001).  

The purpose of the Farmland Protection Policy Act (FPPA) is to minimize the extent to which the 
action taken by federal agencies contribute to the unnecessary and irreversible conversion of 
farmland to non-agricultural uses.  The NRCS is the agency primarily responsible for 
implementing the FPPA.  If a federal action would result in the conversion of prime or unique 
farmland to a non-agricultural use, Form AD-1006 must be completed by the federal agency and 
submitted to NRCS.    

Hardee County has no prime farmland soils (SCS, 1984; Richards, 2002).  However, any land in 
Hardee County that is in citrus production is considered unique farmland (Richards, 2002).  There 
are 209.2 acres on the Ona site that are currently in citrus production.  The results of coordination 
with the NRCS are described in Section 4.8. 

3.8.2.3 Sinkhole Potential 
According to the USGS, the Ona site is located in an area that has a low probability of sinkhole 
occurrence.  Figure 3.8-3 illustrates that the ± 300-foot thick zone of inter-bedded clay, marl, 
dolomite, and sands shown as the confining bed/IAS in Figure 3.7-1 (Section 3.7) reduces the 
leakage and aquifer recharge coefficients sufficiently to significantly reduce the potential for 
limestone dissolution that cause sinkhole development and the corresponding subsidence.  In 
1976, P.E. LaMoreaux and Associates, Inc. investigated onsite documentation of the lack of 
sinkhole potential in the 1970’s as part of the MCC DRI preparation and the groundwater 
hydrology assessment performed in support of the SWFWMD Consumptive (Water) Use Permit 
application.  These efforts included drilling and geophysical logging of wells MCC-187 through 
MCC-191, Ona-520, Ona-522, and Ona-524 through Ona-527.  Dr. LaMoreaux concluded that 
sinkhole formation beneath the site is improbable. 

As part of the MCC EIS, the USEPA analyzed the potential for site-specific sinkhole to develop.  
The EIS reported: 

“The MCC property is located in an area of Florida where sinkholes are unlikely to 
occur due to the thickness of clastic sediment overlying limestone and a high 
potentiometric surface (Vernon and others, 1972).  Additional studies at the MCC 
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property (P.E. LaMoreaux and Associates, 1976) provide the following evidence 
that active sinkholes are unlikely to occur:  1) air photos, taken in 1942 and 1972, 
were compared for pond formation and found to be essentially unchanged; 2) no 
relationship between surficial depressions and remotely sensed lineaments was 
discovered; 3) ground studies of terrain features showed no indication of sinkholes 
features; and 4) examination of infrared aerial photographs showed no indication of 
active or incipient sinkhole activity.  Evidence indicates that the shallow surface 
depressions found on the property are the result of the solution and slumping of 
thin beds of calcareous materials or limestone lenses within the overburden and 
phosphate ore matrix.  These depressions are not the result of large scale karstic 
development in the bedrock limestone”  (USEPA, 1981a). 

In addition to the previous investigations, a study of historic sinkhole activity within a given area, 
such as west central Florida, was prepared to aid in quantifying the relative risk between sites 
located in Hardee County and nearby Counties by using a simple classification system such as 
shown in Table 3.8-2.  A list of reported sinkhole occurrences in the west-central Florida region 
between 1955 and 2000 was compiled from the following sources: 

• Polk County Civil Defense 
• Lakeland Ledger 
• Florida Sinkhole Research Institute 
• Southwest Florida Water Management District 
• Ardaman project files 

A plot of the SWFWMD sinkhole occurrence as of July 2000 is shown on Figure 3.8-4.  The 
nearest reported sinkhole is located approximately four miles northeast of the Ona site. The 
annual frequency for sinkhole development at the Ona site is less than 0.001 sinkholes per square 
mile.  Based on the above referenced studies, the Ona area has an extremely low potential for 
sinkhole occurrence. 

3.8.2.4 Unique Geologic Features 
As part of the baseline studies of the site for the CDA, the site was reviewed for the presence of 
unique geological features.  With the exception of the presence of commercially recoverable 
phosphate deposits, the site does not contain any other unique geological features such as sand 
dunes, bluffs, springs, steepheads, etc.  With regards to seeps within the region, seepage 
wetlands are common along steep or incised stream channel banks.  Since every riparian wetland 
receives groundwater inflow from the adjacent upland, these wetland seepage features are not 
considered geologically unique. 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
3-70 

October 2002  

3.8.2.5 Radiation in Soils 
3.8.2.5.1 Regional Description 
Soils contain uranium, radium, and a number of other radioactive elements derived from uranium. 
Uranium-238 is the parent of a chain of radioactive materials known as the Uranium Series.  
Uranium-238 decays to thorium-234 and this process of radioactive decay continues through 13 
different radionuclides until a stable isotope (lead-206) is reached.  Each different radionuclide 
exhibits different radiological characteristics, including different types and energies of radiation, 
half-life, and metabolic characteristics.  These differences result in different potentials for radiation 
dose to humans. 

From a potential health effect standpoint, the key members of the Uranium Series are Radium-
226 and radon-222.  Radium-226 is generally recognized as the indicator radionuclide for 
potential radiological impacts from the phosphate industry.  This is because of its long half-life and 
the types of radiation it emits.  Radon-222, the immediate decay product of Radium-226, is a inert 
gas that can seep through soils and enter structures constructed on those soils providing the 
potential for its decay products (known as radon progeny) to build up in some structures.  
Polonium-210, one of the decay products of radon-222, has been detected in elevated 
concentrations in the phosphate district and can be of concern because of the type of radiation it 
emits.  All of these radioactive materials are known to cause adverse health effects at high 
concentrations.  However, the concentrations of these radionuclides that have been observed in 
the central Florida phosphate district are close to normal background levels and lower than 
concentrations that are known to cause adverse health effects. 

The Department of Health through the Bureau of Radiation Control (BRC) performs the most 
comprehensive monitoring program of phosphate mining radiation impacts.  IMC (and the other 
mining companies) provide the BRC with maps depicting areas that would be mined and 
reclaimed at six-month intervals.  The BRC takes soil, air, and water samples from the land both 
before and after the mining occurs and measures the radiation levels.     

Quantities of radioactive materials in the environment are typically expressed in picocuries (pCi).  
A picocurie is one millionth of a millionth of a curie; the curie is the standard unit for measuring the 
quantity of radioactive materials.  Concentrations of radionuclides in solid environmental 
materials, such as soil, are typically expressed as picocuries per gram (pCi/g).  While the different 
members of the Uranium Series emit different types of radiation (such as alpha particles, beta 
particles, and gamma rays), the type of radiation most easily detected with a survey meter is 
gamma radiation, which is measured in the environment in microRoentgens per hour (µR/hr). The 
Florida Statewide Radiation study by a private consulting company called GEOMET and 
published by FIPR in 1987 gives a background value for the state of Florida to be 6.0 µR/hr.   
Typical range for background radiation as measured by the BRC in 1996-1997 monitoring varied 
between 4.7 and 5.3 µR/hr.  The BRC took measurements of over 5,000 locations on pre-mined 
land at an elevation of three feet above ground surface.  
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Radon is part of background terrestrial radiation exposure.  Radon-222 is a colorless, odorless, 
and tasteless inert gas, but it is radioactive and emits low levels of alpha radiation.  Radon is a 
direct byproduct of the natural radioactive decay of Uranium-238.  Based on results of the USEPA 
model, radon is responsible for 54 percent of the average radiation exposure rates in the US.  
Radon-222 has a half-life of 3.8 days (Chang, 1998). The earth’s soils constantly emit radon. The 
more minerals that contain traces of uranium that exist in the soils, the more radon would be 
emitted.  The source mineral can be granite, sedimentary shell and marl or phosphate rock. 

Due to the well-known association of naturally enhanced radioactivity with phosphate rock and 
other types of mineralized soil, radon levels have been examined in Florida since the middle 
1970's, based on the earliest findings of the USEPA, the Florida Department of Health and 
Rehabilitative Services (FDHRS), and university conducted studies. 

Table 3.8-3 summarizes the typical concentrations of Radium-226 in phosphate ore and in various 
products and by-products of the beneficiation process (USEPA, 1975; Roessler, 1979).  The 
concentrations can vary from those listed, but these levels are typical for central Florida.  Human 
health issues related to radiation and phosphate mining are discussed in Section 4.17 of this EIS. 

3.8.2.5.2 Site Specific Description 
The central and eastern two-thirds of the Ona site were formerly owned by MCC.  An EIS was 
conducted on the MCC portion of the site in 1977.  The MCC reported radiological baseline 
monitoring data that was collected to define existing concentrations of radioactivity in soils.  The 
results of the study indicated the depth-weighted mean Radium-226 concentrations of subsurface 
materials at the central and eastern portions of the Ona site (in units of pCi/g dry) are: 1.0, upper 
layer of overburden; 4.0, overburden (surface to top of leach zone); 23.9, leach zone (where it 
exists); 6.2, overburden (surface to matrix); and 5.5, matrix (USEPA, 1981a).   

Ambient (natural) external gamma radiation exposure is derived from cosmic and soil (external 
terrestrial) sources.  Each of these sources usually provides equal exposure.  Based on field 
measurements from the MCC study, external terrestrial radiation was estimated to be 1.8 µR/hr at 
the mine site. 

In October 2000, IMC conducted a sampling of the Ona site to characterize at the sample points 
the levels of gamma radiation, Radium-226 concentrations in the upper six feet, and Radon-222 
emanation rates from the surface.  Ten locations were sampled in accordance with the BRC 
protocol.  Four of these locations were selected based on their proximity to the existing clusters of 
monitoring wells, while the other six locations were selected to provide a cross-section of the mine 
site.   

The results of the gamma radiation sampling at the sample locations were 5.0 µR/hr.  The radon 
flux average is 0.077 picocurries per square meter per second (pCi/m2s) that had a range from 
0.02 to 0.4 pCi/m2s with a second highest value of 0.09 pCi/m2s.  The soil Radium-226 results 
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ranged from 0.07 to 10.4pCi/g.  The results of soil Radium-226 results are presented in Table 3.8-
4. Table 3.8-4 presents the results from samples at the ten locations and their respective 
concentrations at one-foot intervals and presents the averages and standard deviations for each 
one-foot interval for the ten sample points.     

Table 3.8-5 presents a summary of the pre-mining levels of radioactivity collected by the BRC 
between July 1995 and June 1998 and the results from the IMC sampling.  The sample results for 
soil radium in sample point number four and five may indicate the presence of mineralized soil 
close to the surface (ECT, 2000 [Appendix C]).   

No radiation standards have been adopted which regulate the parameters that BRC is measuring. 
However, some criteria do exist which can be used as benchmarks to evaluate the significance of 
the levels that have been measured.  The Florida Department of Health (F.A.C. Chapter 64E-
5.1001, 1997) has adopted environmental radiation standards that limit the gamma radiation level 
inside a building to 20 µR/hr and the indoor radon progeny concentrations to 0.02 Working Levels 
(which corresponds approximately to 4.0 pCi/L of radon).  Since both of these standards apply 
inside a building, they do not apply to reclaimed lands.  In addition, radon is only a concern 
indoors, where its decay products can build up; radon is not considered to be a concern outdoors.   

No standards have been adopted to regulate soil Radium-226 concentrations or soil radon flux.  
However, the National Council on Radiation Protection and Measurements (NCRPM) has 
recommended a guide of 40 pCi/g of Radium-226 as a concentration to be evaluated for 
agricultural land use (NCRPM, 1984).   

3.8.2.5.3 Summary 
The radiation background levels shown are typical for Florida; however, in the case of gamma 
radiation in other areas, background levels of hundreds of µR/hr are not uncommon. While the 
pre-mining radon flux (emissions from the soil surface) is substantially higher than the background 
levels it is still below the indoor reference criterion of four pCi/L.  This is indicative of the rapid 
dispersion of radon once it leaves the ground surface and a major reason that radon is not 
considered to be an outdoor concern.  This is also indicative of why radon flux has not been 
regulated.  The pre-mining soil Radium level is higher than the background level, but well below 
the agricultural guideline. 

3.9 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE 
3.9.1 Hazardous and Toxic Waste 
Recent historic use of the Ona site has been primarily for agricultural or silvicultural purposes (old 
row crop areas, citrus, and cattle grazing on improved and unimproved pasture).  The 
predominant agricultural use is cattle ranching, and the remaining native vegetative cover has 
been historically used for that purpose.  Forty percent of the Ona site has been converted into 
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unimproved, improved, or woodland pasture or hay fields to support the cattle ranching 
operations.  In addition, numerous cattle watering ponds have been dug, totaling 20.2 acres, to 
support the ranching.  The second most dominant use of the site is citrus groves, which occupy 
209 acres. 

Figure 3.2-1 in Section 3.2, shows several residential structures on the Ona site that housed 
former owners of the property.  In addition, approximately 25 acres of private roads traverse the 
site.  However, all of these land uses support the predominant agricultural use of the site.   

No toxic wastes exist at or would be generated at the Ona site.  There are currently no industrial 
facilities on the Ona site.  Since IMC has not identified any existing hazardous waste within the 
mine site, no background data has been collected.  IMC’s standard procedures are to conduct an 
environmental audit of a site, once the site is permitted, but prior to starting mining activities. 

3.9.2 Radioactive Waste 
The land on the Ona site is mainly used as improved rangeland, and there have been no sources 
of radioactive waste identified on the property.  As such, no baseline data was collected as part of 
this EIS.   

The soils in this region contain naturally occurring uranium and its daughter products (see Section 
3.8.2.4 Radiation in Soils, for a detailed discussion). 

3.10 AIR QUALITY 
The major industrial sources of pollutants in the region are electrical utilities and the phosphate 
industry.  Among the primary pollutants associated with the phosphate industry are particulate 
matter (PM), sulfur dioxide, and fluoride.  At phosphate mines, particulate matter emissions, 
mostly in the form of fugitive dust, are generated by land clearing, earth moving, material 
handling, and reclamation activities, as well as by the movement of heavy equipment.   

3.10.1 Ambient Air Quality 
The existing applicable national and Florida National Ambient Air Quality Standards (NAAQS) are 
presented in Table 3.10-1.  The NAAQS have been promulgated for sulfur dioxide (SO2), nitrogen 
dioxide (NO2), PM with an aerodynamic diameter of ten microns (PM10), carbon monoxide (CO), 
ozone (O3), and lead.  Primary NAAQS were promulgated to protect the public health, and 
secondary NAAQS were promulgated to protect the public welfare from any known or anticipated 
adverse effects associated with the presence of pollutants in the ambient air.  Areas of the country 
in violation of NAAQS are designated as nonattainment areas, and new sources planned in or 
near these areas may be subjected air permitting standards that are more stringent. 
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Hardee County is classified as an attainment area for all criteria pollutants.  Adjacent counties are 
also classified as attainment areas for all criteria pollutants.  There are no designated 
nonattainment areas in Florida.  However, there are several maintenance areas near Hardee 
County, which were previously designated as nonattainment.  These include Hillsborough and 
Pinellas counties, classified as a maintenance area for ozone; a portion of Hillsborough County, 
classified as a maintenance area for lead; and a portion of Hillsborough County, classified as a 
maintenance area for PM. 

Hardee County is classified by FDEP as in attainment with all NAAQS established by the Federal 
Clean Air Act (CAA).  Historical air quality data collected over the past 25 years adjacent to active 
mining operations in Polk and Hillsborough Counties shows no reported violations of these 
NAAQS’s.   

3.10.2 Temperature 
The closest temperature monitoring station to the Ona site is the weather station in Wauchula. 
The recorded mean monthly temperatures at this station are presented in Table 3.10-2.  The 
recorded mean annual temperature for the period between 1961 and 1990 is approximately 73°F 
with monthly average temperature varying from a low of approximately 62°F during January to a 
high of approximately 82°F during August. 

The Wauchula monitoring station primarily monitors temperature and rainfall.  The closest 
meteorological station to the Ona site that provides complete surface meteorological data (i.e., 
precipitation, wind speed, temperature, humidity, dew point temperature, atmospheric pressure, 
percent sunshine, total sunshine, and average sky cover) is the National Weather Service station 
located at Tampa International Airport (TIA).  This weather station is approximately 50 miles to the 
northwest of the proposed Ona Mine.  The National Weather Service has recorded weather 
observations at this location for more than 50 years.  

In addition to temperature data for the Wauchula station, Table 3.10-2 also provides the recorded 
monthly temperatures for the National Weather Service station located at TIA.  The records 
indicate that the mean annual temperature is approximately 73°F with mean monthly 
temperatures varying from a maximum of 82°F to a minimum of 60°F.  The extreme temperature 
records for the period between 1947 and 1997 range from a low of 18°F in 1962 to a record high 
of 99°F in 1985.  The data shows little difference in temperatures between the Wauchula and TIA 
stations. 

3.10.3 Wind 
The closest wind monitoring stations to the site are located in Tampa and Orlando, which are 
approximately 50 miles northwest and 75 miles northeast of the Ona site, respectively. These 
stations along with the site lie entirely within the trade wind belt. The predominant wind direction 
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for the Tampa station, which is within 20 miles of the Gulf of Mexico, is from the northeast.  
Whereas, the winds measured at the Orlando station are predominantly from the north, east or 
south depending on the seasonal variations within the year.  Because of its proximity to these 
stations, the project site would probably exhibit a combination of both Orlando and Tampa wind 
characteristics. 

The Tampa area lies entirely within the trade wind belt (i.e., below 30 degrees North latitude), 
resulting in predominant winds from the east.  However, because of the location of the Gulf of 
Mexico, moderate to strong late afternoon sea breezes occur on days with strong land heating, 
producing local onshore winds (i.e., wind with a westerly component).  A summary of the average 
wind speeds for each season and throughout the year, including calm conditions, is presented in 
Table 3.10-3 as measured at the TIA. The anemometer sensor at TIA is located 22 feet above 
ground surface (ags).  Figure 3.10-1 shows an annual wind rose for the TIA weather station.  The 
predominant wind direction is from the northeast. 

The Orlando area is also below 30 degrees North of Latitude.  The winds are predominantly from 
the north, east or south depending on the seasonal variations within the year.  Figure 3.10-2 
shows a wind rose for the Orlando weather station.  Table 3.10-4 shows a summary of the wind 
directions and calm conditions as measured at the Orlando International Airport (OIA).  The 
anemometer sensor at OIA is located at 33 feet ags.  

The increase in anemometer height between TIA and OIA (22 feet ags and 33 feet ags, 
respectively) likely contributes to a higher average annual measured wind speed at OIA (8.7 miles 
per hour [mph]) as compared to TIA (7.2 mph).  An increase in wind speed results in fewer 
observed calm wind conditions at OIA.     

3.10.4 Atmosphere Stability 
Atmospheric stability is a measure of the atmosphere's capability to disperse pollutants.  During 
the daytime with strong insolation, the atmosphere can disperse pollutants very quickly for a 
relatively short period.  This condition is very unstable and generally occurs infrequently during the 
year.  During the nighttime under clear skies and light wind speeds, the atmosphere is considered 
stable with minimal potential to disperse pollutants.  Under moderate to high wind speeds, 
pollutants are dispersed at moderate rates under neutral conditions, which are generally more 
prevalent throughout the year and can occur any time throughout the day. 

The seasonal and annual average occurrences of atmospheric stability classes from 1991 through 
1995 are shown in Table 3.10-5 for the TIA and in Table 3.10-6 for the OIA. 

During the summer months at the TIA, unstable conditions occur approximately 38 percent of the 
time due to strong insolation, whereas unstable conditions occurs only 16 percent of the time in 
the winter months.  Neutral stability occurs most frequently during the winter months due to the 
higher wind speeds and lower temperatures in this season. The occurrence of stable conditions is 
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nearly uniform throughout the year, with a maximum occurrence of approximately 45 percent in 
the fall. 

During the summer months at the OIA, unstable conditions occur approximately 31 percent of the 
time due to strong insolation, whereas unstable stability occurs only approximately 11 percent of 
the time in the winter months.  Neutral stability occurs most frequently during the winter months 
due to the higher wind speeds and lower temperatures in this season.  The occurrence of stable 
conditions is nearly uniform throughout the year, with a maximum occurrence of approximately 39 
percent in the fall. 

The occurrences of the various types of atmospheric stability at the Ona site would be a 
combination of both TIA and OIA conditions.  However, as both locations present the same 
general trends the same trends can be expected at the Ona site. 

3.11 NOISE 
The term "noise" is the sound pressure level human ears experience.  When noise is experienced 
intentionally it is considered desirable, and when experienced unintentionally, noise is considered 
undesirable.  Noise is measured in decibels using an "A" weighted scale (dBA), which is the 
measurement that most closely correlates the absolute sound pressure level to the human 
experience of noise, as measured by our ears.  Absent receptors, noise is of no concern; 
however, there are receptors adjacent to the Ona site.  These receptors include residences, two 
churches, and a school within a one-mile radius of the property boundaries.  

No quantitative federal or state regulations directly regulate environmental noise levels, 
associated from the operation mine.  Federal agencies have produced several guidelines for 
nuisance noise levels; all of these levels focus upon the noise level at receiving (or receptor) 
residential areas.  The USEPA and the U.S. Federal Highway Administration recommend levels of 
55 dBA in residential areas, meaning that the level of noise could be higher at the site of the noise 
generating activity.  For this reason, the U.S. Department of Health and Human Services defines 
as acceptable noise levels of 65 dBA for new federally subsidized housing projects.  In contrast, 
the U.S. Occupational Safety and Health Administration requires employees to implement hearing 
conservation plans that ensure workers are not exposed to noise levels in excess of 90 dBA on an 
eight-hour time weighted average basis. 

These federal guidelines suggest that residential (or ambient) noise levels of less than 55 dBA at 
the receptor site are desirable and that levels above 65 dBA are undesirable.  Thousands of noise 
measurements nationwide have documented that typical suburban residential areas experience 
noise levels of 40 dBA at night and 50 to 65 dBA during the day; similar levels are likely in the 
Ona Rural Center Community (IMC, 2002).  People who choose to live along highways, such as 
SR 64, experience average daytime noise levels of about 60 dBA.  Measurements in the interior 
of the Ona site would likely range between 30 and 40 dBA. 
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3.12 SOCIOECONOMIC 
The socioeconomic elements described in this section include demographics, employment, 
income, community services (including transportation), resources, recreation, public finance, and 
environmental justice.  Socioeconomic aspects of the existing environment also include land use, 
aesthetics, and cultural resources.  The term “Region” relative to this study includes Polk, Hardee, 
Hillsborough, Manatee, Sarasota, Charlotte and DeSoto Counties.  These counties are defined in 
the Areawide EIS (USEPA, 1978).  These counties were grouped together because of the 
presence of phosphate reserves and the affects that phosphate mining may have on the 
socioeconomic character of these counties.  The local area is defined as Hardee County. 

3.12.1 Demographics 
The Ona site is located in the unincorporated western portion of Hardee County, Florida. The 
population for the state of Florida in 1990 was 12,937,926 and in 2000 it was 15,982,378 (a 20 
percent increase).  In 1990 Hardee County's population was reported as 19,499 and in 2000 it 
was 26,938 (an increase of 28 percent) (US Bureau of Census [US Census], 2001a; American 
Fact Finder [AFF], 2001a).  This growth rate in Hardee County was underestimated in earlier 
projections using 1990 US Census data.  However, at the time of writing this document not all 
levels of the 2000 US Census data was available.  Projections based on the 2000 US Census 
were limited also.  Because of this limited availability, 1990 and 2000 census data will be 
discussed at varying levels in this section. 

In 1999, the University of Florida Bureau of Economic and Business Research (2000) projected 
Hardee County's population to increase to 23,900 by 2009. This population growth equated to a 
two percent annual growth rate.  Further, it was projected that Hardee County would continue to 
grow at comparable rates in the years beyond the projections. A population of between 33,000 
and 35,000 would be expected by 2020 in Hardee County.  However, as indicated by the 
difference of 7,439 people in the census data for Hardee County and what was previously 
projected, the growth rate for the county has been greater than anticipated.  The Florida Statistical 
Abstract (2001) projects Hardee County's population to rise to 31,700 by 2010.  This would 
indicate a continued growth period for the county. 

Hardee County contained 6,391 households in 1990 at an average size of 2.95 persons per 
household (Bureau of Economic and Business Research, 1992).  Housing in Hardee County was 
primarily owner-occupied and single-family structures, the majority of which have been 
constructed since 1960.  In 1990, the median value of an owner-occupied home was $40,300, 
which was below the state median of $77,100 (US Census, 2001b).  The 2000 US Census 
reported that Hardee County had 8,166 households with an average size of 3.06 persons.  Again, 
the more recent available data would indicate a much stronger growth period for the county than 
anticipated. 
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The proposed project is near the community of Ona, a low-density residential population area with 
limited commercial and community services.  There are no incorporated municipalities and no 
other communities within five miles of the Ona site except for Fort Green Springs, located four 
miles to the north of Ona (US Census, 2001a).  Table 3.12-1 lists a comparison of 1990 and 2000 
census populations.  The 2000 US Census population data for the nearest incorporated 
municipalities are listed below: 

• Zolfo Springs is seven miles to the east, with a 2000 population of 1,641; 
• Wauchula is eight miles to the northeast, with a 2000 population of 4,363; and, 
• Bowling Green is 12 miles to the north-northeast, with a 2000 population of 2,892. 

Additional unincorporated communities located near the Ona site include: 

• Ona is within the southeastern quadrant of the Ona site; 
• Fort Green is six miles to the north of the Ona site; 
• Limestone is eight miles to the south; and, 
• Lily is eight miles to the south-southeast. 

3.12.2 Employment and Income 
The CFRPC’s Strategic Regional Policy Plan (SRPP) (1997) is a planning document that 
describes a long-range guide for the development of CFRPC’s region (Region), and identifies the 
economic setting of the planning region.  According to this document, Hardee County is a leading 
producer of citrus, farm crops, beef, and phosphate.  The SRPP indicates the following regional 
economic trends: 

• Because of its location between Tampa and Orlando, overall economic activity in the 
Region is, for the most part, driven by activity in Polk County; 

• In-migration of retirees is increasing demand for expansion in retail and service sectors; 

• Loss of high paying jobs is occurring in manufacturing and mining sections, while an 
increase in lower paying service industry jobs is taking place; and 

• An influx of farm workers is occurring, which is affecting the demand for permanent 
residency. 

Phosphate mining and fertilizer manufacturing activities in central Florida are a significant part of 
the Region's industrial base. Employment characteristics include the direct employment of almost 
8,000 people, and employment of up to 40,000 others in related second and third tier supporting 
businesses, most of whom enjoy wages that far exceed the average Florida per capita income of 
$23,285 (IMC, 2002).  IMC's current payroll of more than $9.57 million paid to 350 people at the 
existing Fort Green Mine is significant as a standalone enterprise, and provides a per capita 
income that exceeds the statewide average by 17 percent (IMC, 2002). 
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The 1992 Florida Statistical Abstract shows Hardee County's labor force totaled 9,368 in 1991, an 
increase of 9.7 percent from a 1989 labor force of 8,536.  This percentage increase was higher 
than the statewide labor force increase of 3.8 percent.  The 1991 count represents 3.9 percent of 
the central Florida Region's total labor force. Yet, Hardee County had the highest unemployment 
rate in the Region (10.5 percent) and had the sixth highest unemployment rate of the 67 counties 
in Florida in 1991.  Twenty-two percent of the existing Fort Green Mine workforces are residents 
of Hardee County (IMC, 2002). 

There is a perception that mining local property eliminates opportunities for more productive uses 
that would generate more jobs and economic benefits to the community (IMC, 2002). However, 
studies conducted on mined lands in Polk and Hillsborough Counties have shown that reclaimed 
land, specifically clay settling ponds, can be used for both traditional and non-traditional 
agricultural uses (IMC, 2002).  Conclusions of the Florida Institute of Phosphate Research, Polk 
County, and The Institute of Food and Agricultural Science extension at the University of Florida 
state that the potential agricultural productivity of reclaimed settling areas is superior to the current 
conditions at the Ona site (pine flat woods).  As discussed in the IMC Additional Information 
Submittal, March 2001, clay settling ponds are proving to provide land for large scale production 
of many row crops, ornamental trees, turf grass, grain, citrus, alfalfa hay and energy biomass 
crops. However, they are mostly used for improved pasture because infrastructure is in place for 
cattle production, and is not available for other agricultural products.  Additionally, economics are 
not conducive to development, and as such, mills for grain and soybeans are not in place and 
transportation costs are a disadvantage.  Peak demand for many common, large-scale production 
crops occurs during the area’s peak season for freezing temperatures.  Another obstacle to crop 
production is the competition from vegetable farming in Mexico.  In addition to agricultural uses, 
reclaimed mined lands are being developed for landfills and large, mixed-use developments. 

3.12.3 Community Services 
The local area is characterized as rural although the community of Ona is situated in the 
southeast quadrant of the Ona site.  The local area community services are described below. 

3.12.3.1 Law Enforcement 
The Hardee County Sheriff’s Department provides law enforcement service for Ona and is located 
in Wauchula, which is approximately eight miles from Ona (Hardee County, 2001b).  Law 
enforcement units can reach Ona from anywhere in the county within 15 to 20 minutes. The 
Sheriff’s Department has approximately 80 personnel. 
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3.12.3.2 Fire 
Ona is served by the Wauchula Fire Department, which serves all of Hardee County. Response 
time to Ona is approximately ten to 12 minutes.  The Wauchula Fire Department has three 
engines, a tanker, and 22 personnel who work in three shifts (Hardee County, 2001b). 

3.12.3.3 School Districts 
There are no schools in Ona. An elementary school is located in Zolfo Springs (seven miles to the 
east) and elementary, junior and senior high schools are located in Wauchula (eight miles to the 
northeast) (Hardee County, 2001b).  Some children may attend school in other surrounding 
communities. 

3.12.3.4 Churches 
There are four churches located in Ona.  Residents may also attend churches in nearby 
communities or municipalities (Hardee County, 2001b). 

3.12.3.5 Medical Facilities 
There are no medical facilities in Ona. The nearest medical facility is Florida Hospital in Wauchula 
(Hardee County, 2001b). 

3.12.3.6 Social Service Agencies 
There are no social service agencies with offices in Ona. The nearest social service resources are 
in Wauchula (Hardee County, 2001b). 

3.12.3.7 Community Centers 
A Young Men’s Christian Association (YMCA), located in Wauchula, is the closest community 
center to Ona (Hardee County, 2001b). 

3.12.3.8 Recreation 
Pioneer Park is a Hardee County park located approximately six miles east of Ona near Zolfo 
Springs.  The park consists of 20-acres along the Peace River, and offers swimming, fishing, 
camping, and fossil hunting.  The park includes Pioneer Park Animal Refuge and Museum, which 
is a small refuge with several animals, including a bear, cougar, deer, raccoon, fox, and skunk.  
The animal refuge and park recently constructed improved natural enclosures for the animals.  
The park attracts approximately 200,000 visitors during the Pioneer Festival, the week of February 
28 each year. An additional 10,000 people use the park the rest of the year.  No other recreational 
parks are located near Ona, according to Hardee County. 
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Payne's Creek State Park is located approximately ten miles north of Ona (IMC, 2002) and 0.5 
mile east of Bowling Green (Florida State Parks, March 2002).  Visitors to this park can enjoy 
picnicking, fishing, and nature study.  There are exhibits in the visitor’s center that depict Seminole 
Indians and white settlers at the fort and trading posts that once stood near the park’s location. 

There are no existing regionally significant parks, green ways, preserves, or conservation lands 
located on or adjacent to the Ona site. 

3.12.3.9 Public Utilities 
There are no municipal water supplies or sewer services provided near the Ona site.  Residents in 
the area acquire potable water through private groundwater wells and use onsite septic systems.  
The nearest landfill for solid waste is located near Wauchula, near of the intersection of US 17 
and Main Street (Hardee County, 2001b). 

There are currently two electric power plants in Hardee County.  Both are located near of CR 663 
and the Polk County line.  Three additional power plants are scheduled for completion during the 
next few years (Hardee County, 2001b).  A natural gas pipeline runs along CR 663 for the entire 
length of Hardee County.  However, there are no structures associated with it, only monitoring 
points, valves, etc. (Hardee County, 2001b). 

3.12.3.10 Transportation 
People within the Region rely almost exclusively on private vehicles to travel within and outside of 
the area.  The emphasis for regional transportation is placed on the highway and road systems 
(IMC, 2002).  The highway system provides the key connection between other transportation 
systems such as rail and air. 

Transportation resources currently present near the Ona site consist of SR 64, CR 663, and 
Albritton, Post Plant, and Vandolah Roads.  With the exception of the Fort Green-Ona Road (CR 
663), which is scheduled for improvements, all of these transportation resources are in good 
condition.  The regional highways and roads currently provide LOS that exceed state, regional, 
and local minimum acceptable LOS (Table 3.12-2). 

3.12.3.11 Roadways 
The existing conditions of the regionally important roadways within the project study area are 
listed in Table 3.12-2, and shown on Figure 3.12-1.  The table contains the roadway segment, the 
year when traffic count was collected, the annual average daily traffic (AADT), K-Factor (peak 
hour factor, the proportion of vehicles traveling during the peak-hour, expressed as a decimal), D-
Factor (directional split factor; the proportion of vehicles traveling in the peak direction during the 
peak hour, expressed as a decimal), and Design Hour Volume (Highway Capacity Manual, 2000). 
Additionally, the roadway segment lengths, number of lanes, number of signals, adopted LOS, 
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adopted service volume, and the existing LOS are shown in the table.  Hardee, Manatee, and 
Polk Counties, and FDOT conducted the traffic counts.  As shown in Table 3.12-2, all the 
regionally significant roadways operated at acceptable LOS in 1999. 

Historic traffic counts were utilized to determine the growth rates within the transportation impact 
study area.  The growth rates were calculated using the method of least squares.  Table 3.12-3 
summarizes the annual growth rates (three to five Year Data).  Florida Standard Urban 
Transportation Model Structure (FSUTMS) traffic projections were obtained from FDOT for the 
year 2020.  The FSUTMS model assumed traffic diversions from CR 665 to CR 663.  Based on 
the travel demand model run, the 2020 Peak Season Weekday Average Daily Traffic (PSWADT) 
data were obtained.  The PSWADT data were converted to AADT conditions using the Model 
Output Conversions Factor of 0.88 for all the roadways except SR 37.  For SR 37, the Model 
Output Conversions Factor was 0.91.  The 2020 AADTs were compared to the existing AADTs to 
obtain the growth rates based on the model data. The FSUTMS growth rates are summarized in 
Table 3.12-4. 

3.12.3.12 Airports 
The Wauchula Municipal Airport is the only municipal airport near the Ona site located adjacent to 
the eastern mine boundary in Sections 14 and 23, Township 34 South, Range 24 East (IMC, 
2002; and FAA Miami Sectional Aeronautical Chart, 2001). 

Four private airports are located in the study area (FAA, 2001).   Frierson Grove Airport is 
approximately 13 miles south of Ona; Gardner Airport is approximately 12 miles southeast of Ona; 
Griffins Peace Airport is approximately seven miles southeast of Ona; and Myakka Head Airport is 
approximately 12 miles southwest of Ona.   

3.12.3.13 Railroads 
The CSX Transportation, Inc. has a rail line that runs generally north-south and bisects the Ona 
site on the eastern side intersecting SR 62 and the community of Ona.  A rail siding is also located 
in Ona (IMC, 2002).   

3.12.3.14 Community Cohesion 
The community of Ona is encompassed in the southeast quadrant of the Ona site.  The 
community is centered at the intersection of SR 62 and CR 663 (Fort Green-Ona Road).  Single-
family residential development and churches are located primarily in the northeast and southeast 
quadrants of Ona (Figure 3.12-2).  A few commercial buildings occupy the northwest quadrant of 
the community.  The southwest quadrant of Ona is occupied by industrial uses and a few 
residences are located along Post Plant Road. 
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3.12.4 Public Finance, Tax Base and Revenues 
A significant portion of Hardee County's economy is based on agriculture (specifically citrus and 
cattle), and mining.  Revenues for the county include taxes, impact fees, state funds, charges for 
services, fines and forfeits, transfers and other sources (Florida Statistical Abstract, 2000). 

Revenue for Hardee County is similar to the State of Florida (Table 3.12-5).  In 1996-1997, 
Hardee County received approximately ten percent of total county revenue from Federal Grants, 
charges for services, and fines/forfeits.  The remaining 90 percent of revenues were somewhat 
equally divided between taxes and impact fees, state and other government funds, and other 
sources and transfers.  The percentage breakout for the State of Florida is similar with the 
exception of service charges and other state or government funds.  There the State of Florida 
receives approximately 29 percent of revenues from charges for services and approximately eight 
percent from other state or government funds.  Table 3.12-6 presents a summary of the Hardee 
County Property Appraiser's office records for the Ona site. The table shows that the current net 
appraised value per acre is $127.01, including all structures and other appraised improvements.  
At the 1999 tax rate of 19.138 mils, the 20,784-acre site produces an ad valorem tax revenue of 
$50,518.66. 

3.12.5 Environmental Justice 
Executive Order (EO) 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations, promotes and supports equitable environmental 
protection to people and communities, regardless of their race, ethnicity, or economic status.  
Under this EO, federal agencies are to consider the potential impacts of a proposed project on 
minority and low-income communities.  Consistent with this EO, the following demographic and 
income data has been developed to provide the baseline characterization of the Ona site vicinity 
(Figure 3.12-3). 

At the time, this document was written not all levels of data were available to the public for the 
2000 US Census.  The available data required for this section includes population, household 
numbers and average household size for the state of Florida and Hardee County.  Only 1990 US 
Census data were available for the income levels, Census Tracts and Block Groups.  Taking this 
into consideration, and to keep the comparisons from being incomplete or confusing, only 1990 
US Census data has been used in the following discussion.  

The 1990 US Census provides data to identify the location of both racial minority population 
concentrations and low-income population concentrations.  1990 data were compiled for Florida, 
Hardee County, individual Census Tracts, and Block Groups included within, and adjacent to the 
boundary of the proposed project (Table 3.12-7).  Calculations were performed for a Focus Area 
that included areas within and adjacent to the Ona site.  For baseline comparisons, Florida had a 
1990 minority population of 29.1 percent, with a 1990 median income of $32,212 for families and 
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$27,483 for households. Within Hardee County, the 1990 minority population component (28.8 
percent) was similar to the state's minority population.  The county's 1990 median family and 
household incomes were lower ($24,327 and $22,065, respectively). 

3.12.5.1 Population 
The Ona site is located within Census Tract 9703, Block Group 5 and Census Tract 9704, Block 
Group 5 (Figure 3.12-4).  These areas are not densely populated and land use is mostly 
agricultural.  The 1990 estimated percentage of minorities in the immediate project vicinity, as 
determined by the “Focus Areas” (composed of estimated percentages of the two block groups 
identified above) was a lower percentage of minorities than average for the county or state.  The 
1990 Florida minority population was 29.1 percent, while Hardee County's 1990 minority 
population was 28.8 percent.  The 1990 percent minority population of the two census tracts, 
which comprise the Ona site and adjacent areas, was 31.5 percent.  However, the estimated 
minority population for the Focus Area was approximately 16 percent. 

3.12.5.2 Income 
The 1990 Median income levels for the two census tracts were not significantly higher or lower 
than Hardee County.  Hardee County fell below the state median income levels.  The estimated 
average family income for the Focus Area was higher than both census tracts and the county.  
However, the county, census tract, and block group 1990 median income levels were above 
poverty thresholds.  Even though the 1990 median income levels of the census tracts were 
relatively low, the Focus Area could be considered slightly above average for the county and the 
immediate vicinity of the project.  Statewide, 1990 family incomes averaged $32,212 while Hardee 
County averaged $24,327.  The 1990 family income for the two census tracts, which comprise the 
mine site, Ona, and adjacent areas, was $23,997.  The 1990 Household income statistics were 
$27,483 and $22,065 for the state and county respectively.  Household incomes for the two 
census tracts averaged $21,803 and the estimated Focus Area household incomes averaged 
$21,851. 

3.12.6 Land Use 
The characterization of land use is provided on a regional, local, and site-specific basis.  The 
region is defined as the central Florida Region, which includes Polk, Hardee, Highlands, 
Okeechobee, and DeSoto Counties.  The local area is defined as Hardee County. 

The Ona site is located totally within Hardee County, Florida (Figure 3.12-4).  Hardee County is 
situated in the southern portion of the central Florida phosphate region.  Population and most of 
the urban-related economic activity in the region has occurred along the Gulf Coast or along 
Interstate 4.  A number of municipalities, including Plant City, Lakeland, Auburndale, and Winter 
Haven have developed along the northern periphery of the phosphate region.  The central and 
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southern portions of the region are dominated by agricultural land use and silviculture.  
Residential and commercial development is relatively sparse.  The population centers within 
Hardee County are found along the Peace River Valley and include the municipalities of Bowling 
Green, Wauchula, and Zolfo Springs (US Census, 2001a). 

The Ona site is traversed in a general north-south direction by CR 663 (Fort Green/Ona Road) 
and by SR 64 running east-west along the southern portion of the Ona site.  The proposed Ona 
site encompasses the community of Ona (Map Supply, 2000). 

As discussed previously, the Ona site lies between the IMC Fort Green Southern Reserves 
property located on the northwest property line; the CF Industries Hardee Phosphate Complex 
situated along the north property line; and the proposed FHLP/Cargill Hardee County Mine along 
the south and southeast property line.  The IMC Fort Green Mine and the CF Industries mines are 
currently active.  The FHLP/Cargill mine is in the permitting stage.  Figure 3.12-5 illustrates the 
regional location of these parcels and the 20,676 acres that would comprise the Ona Mine. 

The purchase of the Ona site includes a requirement for IMC to return up to 17,015 acres to the 
previous owners upon completion of mining and reclamation (IMC, 2002).  The tracts to be 
conveyed to the previous private owners are illustrated on Figure 3.12-6.  In addition, the 
contractual agreements allow the previous owners to retain control of the surface land use for 
agricultural activities until IMC needs the land for mining operations. 

3.12.6.1 Surrounding Land Use 
Existing land use surrounding the Ona site is shown on Figure 3.12-2. Land use generally 
includes agricultural, mining and silvicultural uses (IMC, 2002).  A few residences are scattered 
along the periphery of the mine and in the community of Ona (Figure 3.12-2).  The Wauchula 
Municipal airport is located adjacent to the eastern Ona site boundary.  The airport is located in 
Sections 14 and 23, Township 34 South, Range 24 East (IMC, 2002).   

3.12.6.2 Ona Site Specific Land Use 
Much of the Ona site has been used for agricultural or silvicultural purposes throughout its recent 
history (IMC, 2002).  The existing use of the land is primarily agricultural (old row crop areas, 
citrus, and cattle grazing on improved and unimproved pasture), and these activities would 
continue until within one or two years of scheduled mining (IMC, 2002).  This EIS does not 
address the impacts of the agricultural activities that would occur in the interim period, as they 
would not substantially change from what currently exists.  The agricultural activities are expected 
to continue in accordance with current regulations. 

The predominant agricultural use on the site is cattle ranching.  The remaining native vegetative 
cover has been historically used for cattle ranching. Forty percent of the Ona site has been 
converted into unimproved, improved, or woodland pasture or hay fields to support these cattle 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
3-86 

October 2002  

ranching operations (IMC, 2002).  In addition, more than 100 cattle watering ponds have been dug 
totaling 20.2 acres to support ranching.  The second most prominent existing use is of citrus 
groves, which occupy 209 acres. 

As shown on Figure 3.2-1 in Section 3.2, there are several residential structures on the Ona site 
that were used by former owners of the property, and approximately 25 acres of private roads that 
traverse the Ona site (IMC, 2002).  However, all of these land uses support the overriding 
agricultural use.   

Note that public rights-of-way for SR 64, and Fort Green-Ona, Albritton, Post Plant, and Vandolah 
Roads lie adjacent to, but outside the Ona site boundary, as does the community of Ona.   

3.12.6.3 Future Land Use 
The Southwest Florida Regional Planning Council (SWFRPC) 2010 Future Land Use Map (Figure 
3.12-7) shows the projected land use around the Ona site to be predominately agricultural to the 
north, east, and west of the site, and agricultural and mining to the south (SWFRPC, 2002).  
There is also a small amount of commercial land use north of the site.  The rural community of 
Ona within the Ona site is designated as the Rural Center by Hardee County, and is projected to 
remain that classification (Hardee County, 1992).  The future land use in the area is similar to 
current land use. 

3.13 AESTHETIC RESOURCES 
The Ona site does not contain nor is it adjacent to any outstanding views or designated scenic 
areas (USDA Forest Service, 2002).  The Ona site is surrounded on three sides by properties that 
IMC, C.F. Industries, Nu-Gulf Industries (in Manatee County), and FHLP/Cargill are mining or 
propose to mine in the future (Figure 3.12-5). 

The Ona site is currently a mixture of pasture, upland and wetland rangeland, and forest as seen 
from the adjacent roadways and aerial viewpoints.  Large, contiguous natural systems are present 
along the floodplain of Brushy Creek and north of the community of Ona.  Views of existing mining 
facilities include mine development north of SR 64 along the western boundary of the Ona site.  
The visual aspects of the existing mining facilities are limited to draglines. 

The existing topography of the site is generally level and consequently no vistas are enhanced by 
a change in relief.  The most significant water resources in the project area are small streams.  
The Ona site area does not contain any views along the lakes. 

Since the majority of the area is rural, trees dominate the horizon. However, substantial 
disturbance of native vegetation and invasion by exotic plants has occurred.  Also prevalent along 
SR 64 and CR 663 are electric transmission lines, which exceed 100 feet in height above ground 
level. 
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Potential viewers of the Ona Mine are those within the Ona community and those who use the 
existing highways with a view of the Ona Mine from the roadways.  These potential viewers 
include commuters traveling along SR 64 and CR 663 and a few tourists traveling along SR 64. 

3.14 RECREATIONAL RESOURCES 
There are no regionally significant parks, green ways, preserves, or conservation lands located on 
or adjacent to the Ona site (IMC, 2002).  IMC has a documented history record of donating 
reclaimed lands in Polk and Hardee Counties that have, or may, become key components of the 
county park systems. 

With the exception of the Horse Creek flood plain, no part of the Ona site has been identified as 
high priority areas of interest for acquisition (IMC, 2002).  Portions of the Ona site fall within the 
Florida Greenways, the Nature Conservancy Area of Conservation Interest, FDEP, Integrated 
Habitat Network, and FFWCC, Strategic Habitat Conservation Areas; but these designations do 
not necessarily translate into Conservation and Recreation Lands, Florida Forever, or Save Our 
Rivers acquisition priority (IMC, 2002). 

3.15 HISTORIC PROPERTIES 
Section 106 of the National Historic Preservation Act (NHPA) requires federal agencies to assess 
the possible effects of their undertakings on historic properties, and to establish a process of 
consultation with representatives of Native American Tribes, and with the SHPO at the Florida 
Department of State, Division of Historic Resources (DHR).  Consultation with representatives of 
the Seminole and Miccosukee Tribes has been initiated.  While consultation with the Florida 
SHPO had been previously initiated, this EIS document serves as the formal Section 106 
consultation for the Proposed Action. 

The Proposed Action and its alternatives could affect historic properties.  Historic properties 
assessed as part of this EIS include pre-historic and historic archaeological sites and historic 
structures. 

The Area of Potential Effect (APE) is defined as the geographic area within which an action may 
cause a change in the character or use of historic properties, if such properties exist (Advisory 
Council on Historic Preservation, 1986).  For purposes of this EIS, the APE is the Ona site for 
archaeological resources, and the site and its visually accessible surroundings for historic 
structures (Figure 3.15-1). 

3.15.1 Surveys Conducted 
The entire Ona site has been surveyed and all but one archaeological site has been determined 
by the SHPO to not be eligible for listing in the National Register of Historic Places (NRHP) (see 
letters in Appendix C.  An overview of the surveys conducted is presented below: 
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1. The original survey of the MCC tract documented by the report of Milanich, Marrinan & 
Martinez (MMM) dated December 10, 1975.  The SHPO letter dated February 11, 1981, 
concluded that only site 8Hr5 (location shown on Figure 3.15-1) was potentially eligible for 
listing in the NRHP. 

2. Site 8HR5 was excavated by Piper Archaeological Research [PAR], as described in their 
report dated July 1982.  This report concluded that site 8HR5 had been mitigated and that 
no further protection of the site was required.  The SHPO concurred with this conclusion in 
their letter dated May 15, 2000 (Appendix C). 

3. The northwest area of the Ona site that was not studied by MMM (1975), was surveyed 
and described in the Southeastern Archaeological Research Inc. (SAR) report dated 
August 1999.  This study found three historic structures and 23 archaeological sites, none 
of which were determined to be eligible for listing in the NRHP.  The letter from the SHPO 
confirming the findings is dated October 26, 1999. 

4. In the area surveyed by the above referenced 1999 study, there were two out-parcels that 
IMC subsequently obtained agreements with the land owner to include in the application.  
These two parcels were surveyed by SAR and described in the report dated October 
1999.  The report concluded that these two parcels did not contain any sites that were 
eligible for listing in the NRHP. The letter from the SHPO confirming the findings is dated 
December 17, 1999. 

5. In the detailed review of the original MCC study, it was noted that there were several small 
parcels scattered around the Ona site that had not been surveyed. These parcels were 
surveyed by SAR and described in a report dated March 2000.  Two new sites were 
found, neither of which were considered eligible for listing in the NRHP.  The letter from 
the SHPO confirming the findings was received in June 2000. 

6. A re-survey of the MCC tract was conducted by Janus Research in November-December 
of 2000. IMC’s voluntary re-survey revealed 22 newly recorded archaeological resources, 
plus one previously recorded resource (8HR6).  Only one site (8HR779) was considered 
potentially eligible for listing in the NRHP (see Figure 3.15-1).  In their letter dated March 
14, 2001, the SHPO concurred with Janus’ conclusion that additional research be 
conducted at this site (see Appendix C).  IMC proposes to conduct Phase II testing to 
determine the eligibility of site 8HR779.  If the site were determined eligible, IMC would 
proceed with data recovery from this site to mitigate any impact and obtain release from 
the SHPO. 

The historic structures survey identified eight previously unrecorded resources.  The 
SHPO concurred that none of these resources are considered significant (letter dated 
March 14, 2001, Appendix C).   



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
3-89 

October 2002  

Two cemeteries were reported to be in the re-survey area.  Neither of the cemeteries 
could be confirmed or denied.  No further work is recommended for either of the 
cemeteries.  IMC would follow the recommendation of the re-survey report to implement a 
notification policy for all work in the area where the cemeteries were reported to be.  IMC 
would also note the potential location on the mine plans and be vigilant to observe for any 
possible remains while conducting the earth moving in these two areas. 

The recommendation of this survey was sent to SHPO on February 5, 2001.  Response 
from the SHPO confirmed the report’s recommendation. 

3.15.2 Conclusions and Recommendations 
Figure 3.15-1 shows the areas studied by the various investigators, the locations where specific 
investigative methodologies were employed, and on behalf of IMC or any sites that were 
identified.  More detailed site locations are not provided in order to protect the resource from 
unauthorized excavation.  Sites that were identified, but determined to not be eligible for listing in 
the NRHP, are shown for information purposes.     

The SHPO has concurred that none of the historic structures identified on the site are eligible for 
listing on the NRHP.  Therefore, no additional research is required (see SHPO letters in Appendix 
C). 

Although several archaeological sites were identified during the conduct of numerous surveys, 
only two of these sites were considered eligible for listing in the NRHP.  Site 8HR5 is an aboriginal 
site (8Hr5) that has been scientifically mitigated (i.e., excavated) to the satisfaction of the SHPO 
(letter dated May 15, 2000, Appendix C) (PAR, 1982).   

Site (8hr779) was identified and considered potentially eligible for listing in the NRHP (SAR, 
1999).  The SHPO concurred in their letter dated March 14, 2001, and therefore additional 
research is required for this site.  IMC would conduct Phase II testing to determine the eligibility of 
site 8HR779 for listing in the NRHP.  If the site were determined eligible, IMC would proceed with 
data recovery from this site to mitigate any impact and to obtain release from the SHPO.  These 
activities and coordination under Section 106 of the NHPA would be completed prior to conducting 
any ground-disturbing activities in the area (IMC, 2002).   

In the event that previously unidentified historic properties or human remains are found during 
earth disturbing activities, IMC would follow procedures established in their notification policy 
(IMC, 2002). 
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Table 3.2-1  Upland Community Assessments Summary of Species Composition 

Upland No

430401

FLUCFCS

321

Canopy Subcanopy Shrubs Ground Cover

% Cover
Species 1 (%)
Species 2 (%)
Species 3 (%)
Associate(s)

0-5 0-5 50-75 25-50
Slash Pine50-75
Live Oak5-25

Endangered Species

Live Oak100 Saw Palmetto50-75
Live Oak5-25
Shiny Blueberry5-25
Wax Myrtle, 
Winged Sumac

Myrtle Oak5-25
Threeawn Wiregrass25-50
Blackroot5-25
Elephant's Foot, 
Broomsedge Bluestem

Acres Mined: 3.50

Acres Disturbed: 0.00

Acres Avoided: 0.00

Total Acres: 3.50

SAMPLE
Upland No

430402

FLUCFCS

411

Canopy Subcanopy Shrubs Ground Cover

% Cover
Species 1 (%)
Species 2 (%)
Species 3 (%)
Associate(s)

25-50 0-5 50-75 5-25
Slash Pine50-75
Live Oak5-25

Endangered Species

Live Oak100 Saw Palmetto50-75
Gallberry5-25
Shiny Blueberry0-5
Wax Myrtle, 
Winged Sumac

Threeawn Wiregrass5-25
Broomsedge Bluestem25-50
Blackroot5-25
Elephant's Foot, Cypress 
Grass, Variable 
Witchgrass

Acres Mined: 33.25

Acres Disturbed: 0.00

Acres Avoided: 0.00

Total Acres: 33.25

SAMPLE

Upland No

430403

FLUCFCS

321

Canopy Subcanopy Shrubs Ground Cover

% Cover
Species 1 (%)
Species 2 (%)
Species 3 (%)
Associate(s)

5-25 0-5 50-75 25-50
Slash Pine50-75
Live Oak5-25
Laurel Oak5-25

Endangered Species

Live Oak50-75
5-25 Slash Pine

Saw Palmetto50-75
Gallberry5-25
Wax Myrtle0-5
Shiny Blueberry

Broomsedge Bluestem5-25
Slender Goldenrod5-25
Bahia Grass5-25
Cypress Grass

Acres Mined: 78.09

Acres Disturbed: 0.00

Acres Avoided: 0.00

Total Acres: 78.09
SAMPLE

Source: IMC, 2002.



(FLUCFCS No. Code) Type of Vegetative Cover Current Total 
Jurisdiction

Acres Proposed to 
be Left 

Undisturbed 

Acres to be 
Mined or 

Disturbed (2)

Proposed 
Reclamation

(3)
Projected Total 

Post Reclamation 
Jurisdiction

OTHER
  (111) Single family homes (1) 0.4 0.4 0.0 0.0 0.4
  (743) Spoil areas 0.1 0.0 0.1 0.0 0.0
  (814) Roads 0.0 0.0 0.0 0.0 0.0
Total Other (1) 0.5 0.4 0.1 0.0 0.4

OPEN WATER
(500) Water
  (510) Streams & Waterways 0.0 0.0 0.0 0.1 (7) 0.1
  (512) Man-made ditches 46.0 13.1 32.9 0.6 13.7
  (522) Lakes 100 -500 ac. 0.0 0.0 0.0 565.4 (8) 565.4
  (523) Lakes 10 - 100 ac. 0.0 0.0 0.0 453.9 (8) 453.9
  (534) Reservoirs < 10 ac. (cattle ponds) 13.0 1.8 11.2 14.0 (8) 15.8
Total Open Water 59.1 14.9 44.1 1034.0 1,049.0

HERBACEOUS
  (211) Improved pasture 62.6 15.5 47.2 0.0 (4) 15.5
  (212) Unimproved pasture 0.9 0.0 0.9 0.0 (4) 0.0
  (215) Field crops 0.0 0.0 0.0 0.0 0.0
  (310) Herbaceous 5.3 0.7 4.6 0.0 (4) 0.7
  (321) Palmetto prairies 9.2 3.3 5.9 0.0 (4) 3.3
  (329) Other shrub and brush 18.9 13.0 5.9 0.0 (4) 13.0
  (330)  Mixed 9.9 1.1 8.8 0.0 (4) 1.1

640 Vegetated Non-Forests
  (641) Freshwater marshes 1,159.6 426.0 733.6 1043.9 1,469.9
  (643) Wet prairies 340.0 66.1 273.9 406.6 472.8
  (644) Emergent aquatics 1.2 0.0 1.2 2.8 2.8
  (646) Shrub swamps 696.5 182.9 513.6 158.5 (9) 341.4
Total Herbaceous 2,304.1 708.5 1,595.6 1611.8 (9) 2,320.4

FORESTED 
  (213) Woodland pasture 90.5 73.9 16.6 0.0 (5) 73.9
  (411) Pine flatwoods 96.8 27.7 69.1 0.0 (6) 27.7
  (414) Pine-mesic oaks 0.0 0.0 0.0 0.0 0.0
  (425) Temperate hardwoods 416.4 351.2 65.2 0.0 (5) 351.2
  (427) Live oak 239.8 138.7 101.1 0.0 (5) 138.7
  (434) Hardwood-conifer mixed 281.6 110.4 171.1 0.0 (5) 110.4
  (438) Mixed hardwoods 1.5 0.7 0.8 0.0 (5) 0.7

  (511) Natural streams 20.2 13.1 7.0 0.5 13.6
  (611) Bay swamps 96.2 27.0 69.2 110.8 137.8
  (613) Gum swamps 25.6 1.1 24.5 32.3 33.4
  (615) Stream swamps 64.8 33.4 31.4 40.8 74.2
  (616) Inland ponds and sloughs 2.9 0.0 2.9 0.0 0.0
  (617) Mixed wetland hardwoods 1,035.5 577.7 457.8 703.7 1,281.3
  (620) Wetland coniferous 28.7 1.9 26.7 105.3 107.3
  (630) Wetland mixed hardwood-coniferous 137.1 55.7 81.4 259.2 314.9
Total Forested 2,537.3 1,412.5 1,124.8 1252.7 2,665.2

          Site Total 4,901.0 2,136.4 2,764.7 3898.5 (9) 6,034.9

Notes:
1. Includes 0.36 acre homesite that was claimed.
2. Based on IMC Mine plan in March 2001 ERP application revision
3. Based on IMC Reclamation Plan in March 2001 ERP application revision.
4. Mitigated as 643 - Wet Prairie.
5. Mitigated as 617 - Mixed Hardwood Wetland Forests.
6. Mitigated as 620 - Wetland coniferous Forest.
7. Stream mitigation not only comprised of FLUCFCS 510, but also of FLUCFCS 615/617.
8. Number represents the total acres of open water (FLUCFCS 520) proposed onsite to be reclaimed.  
     Please refer to Table A-40 for a tabulation of all reclaimed wetlands.
9. Includes 31.7 acres of offsite mitigation at the FG-3 reclamation program area.

Source: IMC, 2002.

Table 3.2-2  Wetland Impacts Summary USACE Jurisdictional Areas
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Table 3.3-1  Wildlife Observed on the IMC Ona Mine Site

Common Name Scientific Name

Onsite Habitat in Which Observed

Season
Observed†

Amphibians
Oak toad Bufo quercicus U S, F
Southern toad Bufo terrestris U U U U S, SM, F
Cricket frog Acris gryllus U U U S, SM
Green treefrog Hyla cinerea U F
Squirrel treefrog Hyla squirella U U U U U U U U S, SM, F
Chorus frog Pseudacris nigrita U U U U S, F
E. Narrow-mouthed toad Gastrophyrne carolinensis U U F
Greenhouse frog Eleutherodactylus planirostris U F
Pig frog Rana grylio U U S, SM, F
Gopher frog Rana capito U U F
Southern leopard frog Rana sphenocephala U U U U S, SM

Reptiles
American alligator Alligator mississippiensis U U U U S, SM, F
Florida box turtle Terrapene carolina bauri U SM
Florida cooter Chrysemys floridana U U U S, F
Gopher tortoise Gopherus polyphemus U U U U U U U U S, SM, F
Florida soft-shell Trionyx ferox U U S, SM
Green anole Anolis carolinensis U U U U U U U S, SM, F
Six-lined racerunner Cnemidophorus sexlineatus U U S, F
Southeastern five-lined skink Eumeces inexpectatus U U U U SM, F
Ground skink Leiolopisma laterale U U U S, SM
Black racer Coluber constrictor U U U U S, F
Florida water snake Natrix fasciata pictiventris U S
Yellow rat snake Elaphe obsoleta quadrivittata U SM
Eastern indigo snake Drymarchon corais couperi U U S, F
Florida cottonmouth Agkistrodon piscivorous U SM
E. Diamondback rattlesnake Crotalus adamanteus U F
Dusky pygmy rattlesnake Sistrurus miliarius barbouri U F
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Table 3.3-1  Wildlife Observed on the IMC Ona Mine Site

Common Name Scientific Name

Onsite Habitat in Which Observed

Season
Observed†

Birds
Pied-billed grebe Podilymbus podiceps U F
American anhinga Anhinga anhinga U U U S, F
Common gallinule Gallinula chloropus U U S
Great blue heron Ardea herodias U U U S, SM, F
Little blue heron Egretta caerulea U U U U S, SM, F
Tricolored heron Egretta tricolor U U U SM, F
Snowy egret Egretta thula U U U S, SM, F
Great egret Casmerodius albus U U U U U S, SM, F
Cattle egret Bubulcus ibis U U U U U U S, SM, F
Black-crowned night heron Nycticorax nycticorax U F
Yellow-crowned night heron Nyctanassa violacea U S, SM, F
Green heron Butorides striatus U U U S, SM, F
American bittern Botaurus lentiginosus U U F
Roseate spoonbill Ajaia ajaja U SM
Wood stork Mycteria americana U U U U U U S, SM, F
Florida sandhill crane Grus canadensis pratensis U U U U U U U S, SM, F
Glossy ibis Plegadis falcinellus U U S
White ibis Eudocimus albus U U U U S, SM, F
Killdeer Charadrius vociferous U U U U S, SM, F
Common snipe Capella gallinago U U F
Greater yellowlegs Tringa melanoleuca U S
Wild turkey Meleagris gallopavo U U U U U U S, SM, F
Common bobwhite Colinus virginianus U U U U U U U S, SM, F
Northern harrier Circus cyaneus U U U U U S, SM, F
Sharp-shinned hawk Accipiter striatus U U U F
Red-tailed hawk Buteo jamaicensis U U U U U U U S, SM, F
Red-shouldered hawk Buteo lineatus U U U U U U U U S, SM, F
Bald eagle Haliaeetus leucocephalus U U S, F
American kestrel Falco sparverius U U U U U F
Osprey Pandion haliaetus U S, F
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Table 3.3-1  Wildlife Observed on the IMC Ona Mine Site

Common Name Scientific Name

Onsite Habitat in Which Observed

Season
Observed†

Swallow-tailed kite Elanoides forficatus U U U S, SM
Turkey vulture Cathartes aura U U U U U S, SM, F
Black vulture Coragyps atratus U U U U U U U U S, SM, F
Great horned owl Bubo virginianus U S
Barred owl Strix varia U U U S, SM, F
Burrowing owl Speotyto cunicularia U S, SM, F
Pigeon (Rock dove) Columba livia U F
Mourning dove Zenaida macroura U U U U U U S, SM, F
Ground dove Columbina passerina U U U U S, SM
Cockatiel Nymphicus hollandicus U SM
Yellow-billed cuckoo Coccyzus americanus U U U S, SM, F
Common nighthawk Chordeiles minor U U U U U S, SM
Chuck-will’s-widow Caprimulgus carolinensis U U U S, F
Belted kingfisher Ceryle alcyon U F
Red-headed woodpecker Melanerpes erythrocephalus U U S, SM, F
Pileated woodpecker Dryocopus pileatus U U U U U U S, SM, F
Yellow-shafted flicker Colaptes auratus U U U S, SM, F
Red-bellied woodpecker Melanerpes carolinus U U U U U U U S, SM, F
Yellow-bellied sapsucker Sphyrapicus varius U SM
Downy woodpecker Picoides pubescens U U U U S, SM, F
Hairy woodpecker Picoides villosus U U U U S, F
Red-cockaded woodpecker Picoides borealis U SM, F
Eastern kingbird Tyrannus tyrannus U U SM
Great-crested flycatcher Myiarchus crinitus U U U U U U U S, SM, F
Eastern phoebe Sayornis phoebe U U U U S, F
Tree swallow Iridoprocne bicolor U U S, SM
Chimney swift Chaetura pelagica U U S
Barn swallow Hirundo rustica U F
Common crow Corvus brachyrhynchos U U U U U U U S, SM, F
Blue jay Cyanocitta cristata U U U U U U U U S, SM, F
Carolina chickadee Parus carolinensis U U S
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Table 3.3-1  Wildlife Observed on the IMC Ona Mine Site

Common Name Scientific Name

Onsite Habitat in Which Observed

Season
Observed†

Tufted titmouse Parus bicolor U U U U U U U S, SM, F
Carolina wren Thryothorus ludovicianus U U U U U U S, SM, F
Blue-gray gnatcatcher Polioptila caerulea U U U U U S, SM, F
Brown thrasher Toxostoma rufum U U U U S, SM, F
Gray catbird Dumetella carolinensis U U U U U S, F
Northern mockingbird Mimus polyglottos U U U U U U U U S, SM, F
Eastern bluebird Sialia sialis U U U U U S, SM, F
Loggerhead shrike Lanius ludovicianus U U U U S, SM, F
White-eyed vireo Vireo griseus U U U U U U U S, SM, F
Northern parula Parula americana U U U U U U U S, SM
Yellow-throated warbler Dendroica dominica U U SM, F
Black and white warbler Mniotilta varia U U U S, SM, F
American redstart Setophaga ruticilla U U S
Pine warbler Dendroica pinus U U U U U S, SM, F
Prairie warbler Dendroica discolor U SM
Palm warbler Dendroica palmarum U U U U U S, F
Common yellowthroat Geothlypis trichas U U U U U U U S, SM, F
Red-winged blackbird Agelaius phoeniceus U U U U U S, SM, F
Common grackle Quiscalus quiscula U U U S, SM, F
Boat-tailed grackle Quiscalus major U U U U S, SM, F
Eastern meadowlark Sturnella magna U U U U U U S, SM, F
Starling Sturnus vulgaris U U U S, F
Summer tanager Piranga rubra U U U U U S, SM
Northern cardinal Cardinalis cardinalis U U U U U U U S, SM, F
Rufous-sided towhee Pipilo erythrophthalmus U U U U U U S, SM, F
Song sparrow Melospiza melodia U U S, F
Savannah sparrow Passerculus sandwichensis U F
Bachman’s sparrow Aimophila aestivalis U U U U S, SM
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IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 
 
 

Table 3.3-2 - Small Mammal Trapping Species and Numbers 
Captured 

 
Common Name Scientific Name Number Captured 

Florida Mouse Podomys floridanus 26 
Cotton Mouse Peromyscus gossypinus 75 
Hispid Cotton Rat Sigmodon hispidus 18 
Opossum (juvenile) Didelphis virginiana 1 
Eastern Cottontail 
(juvenile) 

Sylvilagus floridanus 1 

Source: IMC, 2002.   
 
 
 
 

Table 3.3-3 - Wading Bird Nesting Sites Identified 
  

Location Description 
T34S, R24E, SE 1/4 S19 
(GPS Point 41) 

Approximately 30+ great egret and 8 great blue 
heron nests.  Some white ibis roosting, also. 

T34S, R23E, SW 1/4 S36 
(GPS Point 32) 

Approximately 50 nests of great egret, little blue 
herons, and snowy egrets.  White ibis roosting, 
possibly nesting. 

Source: IMC, 2002.   
 
 
 

Table 3.3-4 - Pit Trapping Effort 
 

Common Name Scientific Name Number Captured 
Six-lined Racerunner Cnemidophorus 

sexlineatus 
1 

Gopher Tortoise Gopherus polyphemus 4 
Eastern Narrow-mouthed 
Toad 

Gastrophryne 
carolinensis 

2 

Greenhouse frog Eleutherodactylus 
planirostris 

1 

Gopher frog Rana capito 3 
Source: IMC, 2002.   

 
 



B-1a B-2 B-3 O-1 O-2 O-3
Cyanophyta 0.3 2.0 2.7 0.2 -- 18.5
  Cyanophycaea
    Anabaena sp. -- 1.1 1.6 -- -- 18.5
    Calothrix sp. -- 0.8 0.9 0.2 -- --
    Closteridium sp. -- -- 0.2 -- -- --
    Spirulina sp. 0.3 0.1 -- -- -- --

Chlorophyta 7.8 20.0 6.1 7.7 6.2 96.9
  Clorophyceae
    Ankistrodesmus sp. -- 2.2 0.2 0.3 0.1 --
    Characium sp. -- -- -- -- -- 4.6
    Chlamydomonas sp. -- -- 0.2 0.5 -- --
    Chlorella sp. -- -- -- 1.5 1.8 5.4
    Chlorococcum spp. 2.4 -- 0.3 -- -- --
    Chlorococcales -- -- -- -- -- 20.6
    Closterium sp. 1.2 0.4 0.4 -- 0.1 --
    Cosmarium sp. 0.9 0.3 -- 0.2 0.8 2.3
    Crucigenia sp. -- -- -- 0.2 -- --
    Mougeotia sp. -- -- -- -- -- 0.2
    Oedogonium sp. -- 11.9 2.4 -- 0.4 --
    Oocystis sp. -- -- -- -- -- 10.8
    Palmodictyon sp. -- -- -- 1.0 -- --
    Pandorina sp. -- 0.2 -- -- -- 1.5
    Pediastrum sp. 0.9 0.2 -- -- -- --
    Scenedesmus sp. 2.1 4.4 1.2 1.3 1.6 7.4
    Staurastrum sp. 0.3 -- -- 0.2 0.4 4.4
    Tetraedron sp. -- 0.1 0.2 -- -- --
    Volvox sp. -- 0.3 -- 0.7 -- 39.7
    Unidentified chlorophyte -- -- 1.2 1.8 1.0 --

Euglenophyta 2.7 4.0 2.2 1.0 3.2 12.9
  Euglenophyceae
    Euglena  sp. -- 0.2 -- -- -- 5.3
    Phacus  sp. 0.3 1.7 0.5 1.0 0.1 7.6
    Trachelomonas sp. -- -- -- -- 0.4 --
    Unidentified flagellate 2.4 2.1 1.7 -- 2.7 --

Source:  USEPA, 1981.

Notes: a Data from one sample only. All other data points represent the average from two replicate samples.
              Numbers are organisms/liter x 104

TABLE 3.3-5  Phytoplankton Collected From The Mississippi Chemical Corporation Site
                        April 1980

Brushy Creek Oak Creek
Taxa



B-1a B-2 B-3 O-1 O-2 O-3
Pyrrophyta -- -- -- 0.4 -- 4.4
  Dinophyceae
    Ceratium sp. -- -- -- 0.4 -- --
    Gymnodinium sp. -- -- -- -- -- 4.4

Chrysophyta 57.9 22.0 30.6 6.3 12.7 70.8
  Chrysophyceae
    Chrysococcus sp. 0.6 1.6 1.7 1.2 0.4 21.0

  Bacillariophyceae
    Amphora sp. 1.6 -- -- -- -- --
    Cocconeis sp. -- -- 0.5 -- -- --
    Cyclotella sp. 8.3 2.5 4.4 0.2 0.7 --
    Cymbella sp. 0.9 0.1 -- -- 0.8 --
    Diatoma sp. A 3.3 -- -- -- 0.6 --
    Diatoma sp. B -- -- -- -- 0.3 --
    Diploneis sp. -- 0.4 -- -- -- --
    Eunotia sp. -- -- 1.0 0.2 -- --
    Fragilaria sp. -- 0.3 0.7 -- -- --
    Gomphonema sp. 3.0 -- 0.2 -- -- --
    Gyrosigma sp. -- 0.3 0.5 0.2 0.1 --
    Mastigloia sp. 0.6 -- -- -- -- --
    Melosira sp. 8.6 1.2 2.3 -- 1.1 4.4
    Meridion sp. -- 0.3 0.2 -- 0.1 --
    Navicula sp. A 10.7 4.0 4.3 1.3 1.8 7.5
    Navicula sp. B 6.8 2.9 3.3 0.5 1.3 --
    Navicula sp. C 0.6 0.2 2.4 0.3 0.6 --
    Navicula sp. D -- 0.3 0.5 -- -- --
    Navicula sp. E -- -- 0.5 -- -- --
    Navicula sp. F -- -- 0.2 -- -- --
    Nitzschia sp. A 2.4 2.9 1.4 0.5 1.2 7.4
    Nitzschia sp. B 0.9 0.6 0.6 0.4 0.4 5.3
    Nitzschia sp. C -- 0.1 0.6 -- -- --
    Nitzschia sp. D -- -- 0.2 -- -- --
    Pinnularia sp. A 2.4 0.7 1.2 0.5 0.1 4.5
    Pinnularia sp. B 2.7 0.4 0.6 -- -- 4.4
    Pinnularia sp. C -- 0.1 -- -- -- --

Source:  USEPA, 1981.
              Numbers are organisms/liter x 104

TABLE 3.3-5  Phytoplankton Collected From The Mississippi Chemical Corporation Site
                        April 1980

Notes: a Data from one sample only. All other data points represent the average from two replicate samples.

Taxa
Brushy Creek Oak Creek



B-1a B-2 B-3 O-1 O-2 O-3
    Stauroneis sp. 0.6 -- 0.6 -- -- --
    Synedra sp. A 3.3 1.6 2.5 0.5 1.5 13.3
    Synedra sp. B 0.6 0.7 0.2 0.5 1.4 3.0
    Synedra sp. C -- 0.8 -- -- 0.3 --

Phytoplankton Density 68.7 48.0 41.6 15.6 22.1 203.5
Total Number of Taxa 27.0 36.0 37.0 25.0 28.0 23.0
Species Diversity (d) 3.43 3.82 4.00 3.89 3.85 3.86
Notes: a Data from one sample only. All other data points represent the average from two replicate samples.

                        April 1980

Source:  USEPA, 1981.

TABLE 3.3-5  Phytoplankton Collected From The Mississippi Chemical Corporation Site

Taxa
Brushy Creek Oak Creek

              Numbers are organisms/liter x 104



Table 3.3-6 Summary of 1999 Phytoplankton Samples at IMC-Ona 
 

Periphyton ONA SW-1 ONA SW-2 ONA SW-3 ONA SW-4 ONA SW-7 ONA SW-8 
 Feb July Feb July Feb July Feb July Feb July Feb July 
Number of Taxa 27 25 30 22 23 31 20 78 34 23 31 30 
Number of Cells per Square Centimeter 2,095 16,338 13,438 5,731 2,901 7,987 1,141 10,647 5,160 12,393 10,258 31,174 
% Contribution of Dominant Taxon 85 45 58 56 50 40 56 50 50 52 53 41 
Chlorophyll a (mg/m3) D 1.3 D D D 3.1 30 2.2 1.5 1.1 2.6 4.2 
Diatom/Diatom+B-G Abundance Ratio 0.008 0.003 0.002 0.003 0.012 0.015 0.083 0.022 0.009 0.001 0.019 0.009 
% Blue-green 97.8 99.0 99.3 98.2 98.3 97.7 64.4 92.4 96.1 98.5 94.9 98.6 
% Green 0.9 0.6 0.1 1.4 0.1 0.8 0.0 4.1 2.1 0.9 1.7 0.1 
% Diatoms 0.8 0.3 0.2 0.3 1.2 1.5 5.8 2.1 0.9 1.0 1.9 0.9 

 
Note: 
D - Undetected 
 
Source:  BRA 1999. 
 
 
 
 
 
 
 
 
 
 
 
 



B-1 B-2 B-3 O-1 O-2 O-3
Rotatoria 21.97 5.75 2.09 2.07 2.63 4.48
  Asplanchna sp. 0.09 -- -- -- 0.03 0.15
  Brachionus angularis -- -- -- -- 0.05 0.07
  B. calyciflorus -- 0.05 -- 1.23 0.03 --
  B. quadridentatus -- 0.03 0.05 -- -- 0.05
  Cephalodella sp. 0.34 0.03 -- -- 0.08 0.05
  Conochilus unicornis 0.09 -- 0.03 -- 0.12 0.38
  Euchlanis sp. 8.33 0.24 0.03 0.10 -- --
  Filinia longiseta -- 0.03 0.03 -- 0.03 --
  Hexarthra sp. -- -- -- -- 0.03 --
  Kellicottia bostoniensis -- -- -- -- -- 0.10
  Keratella cochlearis -- -- 0.08 -- -- 0.05
  K. quadrata -- 0.03 -- 0.05 -- --
  K. serrulata -- 0.05 -- -- -- --
  Lecane luna 0.34 0.81 0.55 0.03 0.48 0.15
  Lepadella sp. 0.50 0.43 0.24 0.10 0.38 --
  Mytilina sp. -- 0.05 0.10 0.05 0.10 0.08
  Monostyla bulla 0.67 0.57 0.41 0.10 0.22 0.07
  Platyas patulus 0.09 0.31 0.03 -- 0.08 0.15
  P. quadricornus 0.42 0.34 0.10 0.03 0.10 1.62
  Polyarthra sp. 1.00 0.93 0.17 0.08 0.43 0.86
  Scaridium longicaudum 0.09 0.07 0.05 -- 0.05 0.38
  Synchaeta sp. -- 0.07 -- -- -- 0.22
  Testudinella sp. 0.17 0.22 0.12 0.10 0.17 0.07
  Trichocerca elongata 1.42 0.48 0.10 -- 0.15 --
  Trichotria sp. 0.50 0.15 -- -- 0.10 0.03
  Unidentified rotiferb 7.92 0.86 -- 0.20 -- --

Cladocera 1.43 0.24 0.45 0.18 0.28 0.38
  Alona guttata 0.42 0.14 0.22 0.08 0.17 0.08
  Alonella dadayi 0.17 -- 0.05 0.10 -- --
  Camptocercus rectirostris -- -- 0.03 -- 0.03 --
  Ceriodaphnia sp. -- -- -- -- -- 0.12
  Chydorus sphaericus 0.58 0.05 0.10 -- 0.08 0.15
  Kurzia latissima 0.09 -- -- -- -- 0.03
  Leydigia quadrangularis 0.17 -- -- -- -- --
  Grimaldina brazzai -- 0.05 0.05 -- -- --
Notes:   aValues represent the average number of organisms/liter found in two replicate samples. 

TABLE 3.3-7  Zooplankton Collected From The Mississippi Chemical Corporation Site April 1980a

              bProbably a member of the group Bdelloidea.

Species
Brushy Creek Oak Creek

Source:  USEPA, 1981.



B-1 B-2 B-3 O-1 O-2 O-3
Copepoda 12.60 9.54 6.53 1.74 5.99 4.75
  Eucyclops agilis 0.42 0.05 0.05 0.03 0.07 0.03
  Macrocyclops albidus 0.33 -- 0.03 -- -- --
  Tropocyclops prasinus 0.09 0.08 -- -- 0.03 0.10

  Cyclopoid copepodite 2.67 0.55 0.45 0.13 0.55 0.57
  Calanoid copepodite 0.17 -- -- -- -- 0.03
  Nauplii 8.92 8.86 6.00 1.58 5.34 4.02

Zooplankton Density 36.00 15.53 9.07 3.99 8.90 9.61
Total Number of Taxac 23 25 22 14 23 23
Species Diversity (d)c 2.88 3.85 3.83 2.61 3.97 3.43
Notes:   aValues represent the average number of organisms/liter found in two replicate samples. 
              bProbably a member of the group Bdelloidea.

Source:  USEPA, 1981.
              cDoes not include the immature copepod forms (nauplii, calanoid, and cyclopoid copepodites).

Species
Brushy Creek Oak Creek

TABLE 3.3-7  Zooplankton Collected From The Mississippi Chemical Corporation Site April 1980a



B-1 B-2 B-3 O-1 O-2 O-3
Arthropoda
  Insecta
    Diptera
      Ablabesmyia sp. 26 13 16 13 9 29
      Bezzia-Probezzia sp. 38 16 26 22 26 32
      Ceratopogonidae -- 6 3 -- 3 --
      Chironominae 35 3 16 -- 13 3
      Chironomini -- -- 13 -- -- --
      Chironomus sp. -- -- 13 6 86 303
      Cladotanytarsus sp. 3 22 42 -- -- 10
      Coelotanypus sp. 48 -- 51 -- 29 22
      Cricotopus sp. 6 -- -- -- -- --
      Cryptochironomus sp. 19 32 51 16 -- --
      Cryptocladopelma sp. -- 6 13 -- 3 --
      Dicrotendipes sp. -- -- -- 3 3 10
      Einfeldia sp. -- -- -- 3 -- --
      Harnischia sp. 3 -- -- 3 6 --
      Micropsectra sp. 3 25 115 -- -- --
      Orthocladinae 3 -- -- -- -- --
      Paralauterborniella sp. 3 -- 13 -- -- --
      Pentineurini 10 -- -- 10 -- 7
      Polypedilum sp. 89 247 577 71 19 48
      Procladius sp. -- -- -- -- 51 42
      Psectrocladius sp. -- -- 13 -- -- --
      Rheotanytarsus sp. 166 29 -- 23 -- 32
      Simulidae 6 32 -- -- -- --
      Tanypodinae 6 6 -- -- -- --
      Tanypus sp. -- -- -- -- -- 3
      Tanytarsini 16 -- 13 -- 6 16
      Tanytarsus sp. 328 45 143 44 105 332
      Tipulinae -- -- 13 -- -- --
      Xenochironomus sp. -- 6 -- -- -- --
      Unidentified dipteran sp. 3 -- -- 7 -- 3
Notes: aValues represent the average species density/m2 from duplicate Ponar grab samples taken along both stream 
banks and in the center of the stream.
Source:  USEPA, 1981.

TABLE 3.3-8  Benthic Macroinvertebrates Collected From Streams On 
The Mississippi Chemical Corporation Property April 1980a

Taxa
Brushy Creek Oak Creek

                           



B-1 B-2 B-3 O-1 O-2 O-3
    Ephemeroptera
      Baetis sp. -- 35 -- -- 3 3
      Caenis sp. 190 -- 13 3 152 3
      Siphlonurus sp. -- -- -- -- -- 3

    Trichoptera
      Cheumatopsyche sp. 26 3 -- 16 -- --
      Hydropsyche sp. -- 6 -- -- -- --
      Hydropsychidae -- -- 3 3 -- --
      Oecetis sp. 13 6 13 -- -- --
      Oxyethira sp. 3 -- -- -- -- --

    Lepidoptera
      Paragyractis sp. 16 -- -- -- -- --
      Parapoynx sp. 3 -- -- -- -- --

    Odonata
      Gomphus sp. -- 6 -- -- -- --
      Macromia sp. -- 3 3 -- -- --
      Macrothemis sp. -- -- -- -- 6 --
      Nehalennia sp. 16 3 13 -- -- --
      Pachydiplax longipennis -- -- -- -- 7 --
      Perithemis sp. -- -- -- -- 19 3
      Tetragoneuria sp. -- -- 6 -- -- --

    Coleoptera
      Dytiscidae -- -- -- -- -- 3
      Elimini sp. 7 -- -- -- -- --
      Haliplidae -- -- 3 -- -- --

    Collembola 3 -- -- 3 3 3
Notes: aValues represent the average species density/m2 from duplicate Ponar grab samples taken along both stream 
banks and in the center of the stream.
Source:  USEPA, 1981.

                           

Taxa
Brushy Creek Oak Creek

TABLE 3.3-8  Benthic Macroinvertebrates Collected From Streams On 
The Mississippi Chemical Corporation Property April 1980a



B-1 B-2 B-3 O-1 O-2 O-3
  Crustacea
    Amphipoda
      Hyalella azteca 1655 102 60 45 89 105

    Isopoda
      Asellus sp. -- -- -- 127 -- --

    Decapoda
      Palaemonetes poludosus -- 6 86 3 29 --

    Cnidaria
      Hydra sp. 13 -- 13 -- -- --

    Nematoda 147 6 25 -- 3 13

    Annelida
      Oligochaeta
        Aulophorus sp. -- -- -- -- -- 3
        Dero sp. 249 6 628 54 111 102
        Limnodrilus hoffmeisteri 64 80 252 207 258 13
        Limnodrilus sp. 2312 160 367 787 1387 90
        Lumbriculidae 93 13 48 68 48 6
        Naididae -- -- -- 3 -- 7
        Slavina sp. 3 -- -- 41 -- --
        Stylaria sp. -- -- -- 3 -- --
        Immature tubificids 2216 542 670 169 169 163

    Hirudinea
        Unidentified sp. 41 6 51 57 93 16
Notes: aValues represent the average species density/m2 from duplicate Ponar grab samples taken along both stream 
banks and in the center of the stream.
Source:  USEPA, 1981.

                           

Taxa
Brushy Creek Oak Creek

TABLE 3.3-8 Benthic Macroinvertebrates Collected From Streams On 
The Mississippi Chemical Corporation Property April 1980a



B-1 B-2 B-3 O-1 O-2 O-3
Mollusca
  Bivalvia
      Corbicula sp. -- 10 -- -- -- --
      Sphaeriidae 10 38 447 529 1486 708
      Unionaceae -- 3 3 -- -- --

  Gastropoda
      Ferrisia 188 86 13 3 549 3
      Pleuroceridae 51 -- 16 -- -- --
      Pomacea -- 6 -- -- 6 --
      Unidentified gastropod 7 -- 3 6 61 7

Macroinvertebrate Density 8137 1614 3867 2348 4838 2161
Diversity (d) 2.9 3.5 3.7 3.2 3.1 3.4
Equitability (e) 0.28 0.65 0.53 0.40 0.37 0.41
Notes: aValues represent the average species density/m2 from duplicate Ponar grab samples taken along both stream 
banks and in the center of the stream.
Source:  USEPA, 1981.

                           

Taxa
Brushy Creek Oak Creek

TABLE 3.3-8 Benthic Macroinvertebrates Collected From Streams On 
The Mississippi Chemical Corporation Property April 1980a



Table 3.3-9 Summary of 1999 Hester-Dendy Macroinvertebrate Sampling at IMC-Ona 
 

Hester-Dendy Samples 
(Qualitative) ONA SW-1 ONA SW-2 ONA SW-3 ONA SW-4 ONA SW-7 ONA SW-8 
Month of Incubation Feb July Feb July Feb July Feb July Feb July Feb July 
Number of Taxa 42 5 29 10 42 8 19 13 30 8 23 13 
Number of Individuals 419 23 129 94 256 12 92 155 130 20 82 153 
Florida Index 27 0 9 7 28 3 4 4 13 2 5 0 
Shannon-Weaver 
Diversity (Base 2) 

3.89 1,47 3.85 2.01 4.09 2.86 3.50 2.73 3.75 2.07 3.93 1.65 

% Contribution of 
Dominant Taxon 

24 65 29 44 24 25 22 28 20 60 15 71 

EPT Index 9 0 10 2 12 3 1 2 7 0 6 0 
# Crustaceans / Mollusks 4 3 3 1 2 1 4 2 4 5 3 5 
% Crustaceans / Mollusks 3.6 91.3 10.9 16.0 1.6 25.0 20.7 25.2 22.3 80.0 19.5 87.6 
% Oligochaeta 0.2 0.0 0.0 0.0 1.2 0.0 5.4 0.0 0.0 5.0 2.4 0.0 
% Diptera 61.8 4.4 30.2 6.4 69.5 0.0 70.7 40.0 48.5 0.0 51.2 8.49 
% Ephemeroptera 14.8 0.0 48.8 75.5 10.2 16.7 2.2 19.4 22.3 0.0 13.4 0.0 
% Trichoptera 12.2 0.0 7.8 0.0 8.6 16.7 0.0 13.6 3.8 0.0 7.3 0.0 
% Odonata 0.5 0.0 0.0 0.0 0.4 0.0 0.0 0.7 0.0 5.0 1.2 0.0 
% Coleoptera 3.8 0.0 2.3 0.0 5.9 25.0 1.1 0.0 2.3 0.0 3.7 0.7 
% Other 3.1 4.4 0.0 2.1 2.6 16.7 0.0 1.26 0.8 10.0 1.3 3.3 
% Predators 4.8 4.4 2.3 5.3 12.5 16.7 3.3 24.5 23.1 15.0 14.6 3.9 
% Collectors-Gatherers 20.5 4.4 22.5 33.0 4.7 0.0 41.3 29.7 26.2 10.0 28.1 8.5 
% Collectors-Filterers 32.7 65.2 23.3 17.0 53.9 16.7 45.7 7.1 23.1 15.0 45.1 15.0 
% Scrapers 12.9 26.1 41.9 43.6 10.2 41.7 3.3 38.1 19.2 60.0 6.1 71.9 
% Shredders 2.6 0.0 7.8 1.1 14.1 0.0 5.4 0.0 6.9 0.0 1.2 0.0 

 
Notes: 
N – Not Impaired 
S - Suspect 
Source: BRA 1999. 
 
 
 
 



Table 3.3-10  Summary of 1999 Dip Net “20 Sweeps” Macroinvertebrate Sampling at 
IMC-Ona 

 
Dip Net Samples 
(Qualitative) ONA SW-1 ONA SW-2 ONA SW-3 ONA SW-4 ONA SW-7 ONA SW-8 
Month of Incubation Feb July Feb July Feb July Feb July Feb July Feb July 
Number of Taxa 25 10 53 29 30 16 33 30 37 15 40 27 
Number of Individuals 588 192 1278 124 684 97 282 538 334 720 834 736 
Florida Index 12 2 25 15 18 4 5 6 16 2 5 4 
Shannon-Weaver 
Diversity (Base 2) 

2.66 1.37 5.01 3.40 3.80 1.94 4.76 4.33 3.76 2.29 4.69 3.40 

% Contribution of 
Dominant Taxon 

55 77 11 47 25 69 9 14 39 58 17 38 

EPT Index 4 2 10 6 4 5 2 3 5 2 2 2 
Florida Stream Condition 
Index 

25 

(G) 

19 

(P) 

27 

(VG) 

29 

(VG) 

29 

(VG) 

23 

(G) 

23 

(G) 

25 

(G) 

25 

(G) 

21 

(G) 

23 

(G) 

25 

(G) 
# Crustaceans + Mollusks 2 6 4 4 2 3 4 7 4 6 7 8 
% Crustaceans / Mollusks 65.8 95.8 13.2 52.1 21.1 74.2 10.6 32.7 3.0 73.3 11.5 72.8 
% Oligochaeta 0.5 0.0 4.7 11.3 0.0 4.1 10.6 8.0 16.8 2.2 8.6 3.3 
% Diptera 12.8 0.0 42.3 12.9 42.1 1.0 59.6 9.9 34.1 2.2 64.8 7.6 
% Ephemeroptera 1.5 1.0 9.4 5.7 3.5 5.2 1.1 11.9 39.5 11.1 5.8 2.2 
% Trichoptera 8.2 1.0 14.1 4.0 25.4 9.3 2.1 3.0 2.4 1.1 0.0 0.0 
% Odonata 3.6 1.0 4.2 8.1 0.5 1.0 0.0 22.7 0.6 8.6 2.2 12.0 
% Coleoptera 7.7 1.0 11.7 4.0 3.3 4.1 10.6 8.9 2.4 1.1 6.5 0.0 
% Other 0.0 0.0 0.4 1.9 4.1 1.0 5.4 2.9 1.2 0.3 0.6 2.2 
% Predators 9.7 1.0 10.8 15.3 12.3 3.1 23.4 36.7 13.8 12.2 19.4 19.6 
% Collectors-Gatherers 1.5 0.0 19.2 21.8 8.8 7.2 29.8 46.8 66.5 25.6 23.0 25.0 
% Collectors-Filterers 62.8 87.5 47.0 58.9 55.3 82.5 33.0 6.9 10.8 60.0 48.2 54.4 
% Scrapers 12.2 10.4 2.3 0.0 1.8 3.1 0.0 3.9 0.0 1.1 1.4 1.1 
% Shredders 6.6 0.0 9.9 0 17.5 1.0 6.4 2.8 6.00 0.0 4.3 0.0 

 
Notes: 
SCI Categories 
P – Poor 
G – Good 
VG – Very Good 
Source:  BRA 1999. 
 



Family 
  Common Name B-1 B-2 B-3 O-1 O-2 O-3
Lepisosteidae
  Florida gar Lepisosteus platyrhincus -- 4 -- -- 1 --
  Alligator gar L. spatula -- 7 1 -- 1 1

Amiidae
  Bowfin Amia calva -- 8 1 -- 5 4

Cyprinidae
  Golden shiner Notemigonus crysoleucas 2 1 1 -- -- --
  Ironcolor shiner Notropis chalybaeus 1 -- 15 -- -- --
  Taillight shiner N. maculatus 2 -- -- -- -- --
  Unidentified shiner Notropis sp. 6 -- -- -- -- --

Catostomidae
  Lake chubsucker Erimyzon sucetta -- -- 1 -- 1 --

Ictaluridae
  Yellow bullhead Ictalurus natalis -- 33 9 -- 3 2
  Brown bullhead I. nebulosus -- -- -- -- 20 2
  Tadpole madtom Noturus gyrinus -- -- 1 -- -- --

Clariidae
  Walking catfish Clarias batrachus -- -- 1 -- -- --

Cyprinodontidae
  Golden topminnow Fundulus chrysotus 1 -- 3 -- -- --
  Seminole killifish F. seminolis -- 1 -- 10 -- 2
  Flagfish Jordanella floridae 1 -- 1 -- 1 --
  Bluefin killifish Lucania goodei 1 -- -- -- 1 --

Poeciliidae
  Mosquitofish Gambusia affinis 25 857 68 31 178 464
  Least killifish Heterandria formosa 42 571 40 7 10 122
  Sailfin molly Poecilia latipinna 2 3 -- -- -- 4

Atherinidae
  Brook silverside Labidesthes sicculus 1 -- -- -- -- --

Centrarchidae
  Banded pygmy sunfish Elassoma zonatum -- -- -- -- -- 3
  Bluespotted pygmy sunfish Elnneacanthus gloriosus 1 -- -- -- -- --
  Warmouth Lepomis gulosus -- 5 4 -- -- 13
  Bluegill L. macrochirus -- 1 1 -- 1 --
  Redear sunfish L. microlophus -- 1 -- -- 1 --
  Spotted sunfish L. punctatus -- -- 1 -- 1 --
  Immature sunfish Lepomis sp. 1 -- 1 -- -- --
  Largemouth bass Micropterus salmoides 1 1 1 -- 3 --

Percidae
  Brown darter Etheostoma edwini -- -- -- -- -- 1
  Swamp darter E. fusiforme 1 -- 1 -- -- --

Total 88 1493 151 48 227 618
Note: aIncludes fish captured by seining and gill netting.

TABLE 3.3-11 Fish Collected In Brushy and Oak Creeks On The Mississippi Chemical Corportaion Property In April 1980a

Source:  USEPA, 1981.

Scientific Name Brushy Creek Oak Creek



 

 
Table 3.4-1 -  Potential for Occurrence of State and Regionally Significant Listed Plant Species on the IMC Company Ona Mine Development of Regional Impact 

 
Scientific Name Common Name Designated Status1 

 
Habitat Preference Potential Habitat Onsite Likelihood of Species 

Occurrence Onsite2 

  DCA FDA USFWS    
        
Asclepias curtissii Curtiss’ milkweed R E  Scrub, scrubby flatwoods, xeric hammock Xeric oak Low 
Chionanthus pygmaeus Pygmy fringetree R E E Scrub, sandhill, xeric hammock Xeric oak Low 
Chrysopsis floridana Florida golden aster CI E E Scrub Xeric oak Low 
Drosera intermedia Water sundew R T  Seepage slope, wet flatwoods, depression marsh, 

sinkhole lake edges, seepage stream banks 
Open wetlands Low 

Encyclia tampense Butterfly orchid  T  Hammocks, swamps Hammocks, swamps Present 
Epidendrum conopseum Green-fly orchid  T  Hammocks Hammocks Moderate 
Eugenia confusa Redberry Ironwood R E  Rockland hammock None Very low 
Hartwrightia floridana Florida Hartwrightia I T  Mesic flatwoods, wet flatwoods, bog, seepage 

slope, baygall 
Pine flatwoods, palmetto rangeland, 
marsh 

Low 

Justicia crassifolia Thick-leaved water willow I E  Mesic flatwoods, dune swamp, seepage slope Mixed hardwood swamp Low 
Lechea cernua Nodding pinweed R T  Scrub Xeric oak Present 
Lilium catesbaei Southern red lily R T  Mesic flatwoods, wet prairie, wet flatwoods, 

seepage slope 
Pine flatwoods, palmetto rangeland High 

Lythrum flagellare Lowland loosestrife  E  Wet prairies Wet pasture, wet prairie, ditches Moderate 
Nephrolepis biserrata Giant sword fern  T  Swamps, hydric hammock Swamps, hydric hammock Moderate 
Nolina brittoniana Scrub beargrass I E E Scrub, sandhill Xeric oak Low 
Osmunda cinnamomea Cinnamon fern  CE  Swamps, seeps Swamps Present 
Osmunda regalis var. spectabilis Royal fern  CE  Swamps Swamps Present 
Pinguicula caerulea Blue-flowered butterwort  T  Flatwoods, bogs Flatwoods High 
Pinguicula lutea Yellow-flowered butterwort  T  Flatwoods, bogs Flatwoods High 
Platananthera ciliaris Yellow-fringed orchid  T  Bogs, wet flatwoods Wet flatwoods Low 
Polygonella myriophylla Small’s jointweed R E E Scrub Xeric oak Low 
Pteroglossaspis ecristata 
(= Eulophia ecristata) 

Wild coco I T  Pine rockland, upland hardwood forest, scrubby 
flatwoods, mesic flatwoods 

Xeric oak, palmetto rangeland, pine 
flatwoods 

Present 

Rhapidophyllum hystrix Needle palm  CE  Hydric hammock Hydric hammock Moderate 
Stenorrhynchos lanceolatus Leafless beaked orchid  T  Flatwoods, oak hammocks, disturbed sites Pastures, road shoulders Present 
Thelypteris serrata Toothed lattice-vein fern  E  Cypress swamps Cypress swamps Low 
Tillandsia fasciculata Cardinal air plant  E  Cypress swamps, hammocks Swamps, hammocks Present 
Tillandsia utriculata Giant air plant  E  Hammocks, swamps Hammocks, swamps Present 
Zamia pumila Coontie  CE  Swamp hammocks, pineland Swamp hammocks, pineland Moderate 
Zephyranthes atamasco Rainlily  T  Flatwoods Flatwoods Moderate 
Zephyranthes simpsonii Simpson’s Zephyr lily R T  Dune swamp, wet flatwoods, wet pastures Pine flatwoods, wet pasture Moderate 
 
Notes: 
1. Designated status derived from the Florida Fish & Wildlife Conservation Commission, Florida’s Endangered Species, Threatened Species, and Species of Special Concern, 1 August 1997, and the Department of Community Affairs 9J-2.041, Florida Administrative Code (May 1994). 

DCA = Department of Community Affairs 
FDA = Florida Department of Agriculture 
USFWS = United States Fish and Wildlife Service 
E = Endangered 
T = Threatened 
R = Rare 
I = Imperiled 
CE = Commercially exploited 
CI = Critically imperiled 

2. Very low; preferred habitat does not exist onsite. 
Low:  preferred habitat exists onsite but species is very rare in the region. 
Moderate:  preferred habitat exists onsite and the plant is more frequently encountered in the region than the other species listed. 
High:  preferred habitat exists onsite and the plant has been reported in proximity to the mine site. 
Present:  the plant has been observed on the mine site. 

 
Source:  IMC,2002. 



Table 3.4-2 -  Listed Wildlife Species Potentially Occurring on the IMC Ona Mine Site 
 

      
Breeding/Nesting Season(2)  

 

  Designated Status(1)   Winter Spring Summer Fall Winter   
Scientific Name Common Name FGFWFC USFWS Habitat Preference Potential Habitat  

Onsite 
J F M A M J J A S O N D  

 
Amphibians and Reptiles                  
Alligator mississippiensis American alligator(3) SCC T(S/A) Ponds, lakes, rivers, and 

interior of swamps and 
freshwater marshes 

Marsh, hardwood 
swamp, shrub swamp 

  X X X X       

Drymarchon corais couperi Eastern indigo snake(3) T T Hardwood swamps, pine 
flatwoods, and sandhill 
communities 

Pine flatwoods, sand 
pine, xeric oak, oak 
hammock 

X X X X       X X 

Pituophus melanoleucus Florida pine snake(3) SSC UR2 Longleaf pine/turkey oak 
and sandhill communi-
ties 

Pine flatwoods, sand 
pine 

     X X X X    

Rana capito Gopher frog(3) SSC UR2 Pinelands, scrub, and 
freshwater marshes for 
breeding 

Pine flatwoods, sand 
pine, xeric oak, oak 
hammock 

   X X X X      

Gopherus polyphemus Gopher tortoise(3) SSC UR2 Pinelands, sand pine 
scrub, xeric oak, and 
sandhill communities 

Pine flatwoods, sand 
pine, xeric oak, oak 
hammock 

   X X X       

Stilosoma extenuatum Short-tailed snake T __ Sandhill Sand pine, xeric oak             
Birds                  

Haliaeetus l. leucocephalus Bald eagle T E Riparian habitats, 
marshes, and dry prai-
ries with isolated 
marshes 

Hardwood swamp, pine 
flatwoods 

X X X        X X 

Falco peregrinus tundrius Arctic peregrine falcon E T Coastal areas, marshes, 
flooded farm fields, 
roosts in solitary trees or 
snags 

Marshes, flooded farm 
fields 

            

Polyborus plancus audubonii Audubon’s crested 
caracara 

T T Dry prairies with scat-
tered cabbage palms 
and improved pasture 

Palmetto range, im-
proved pasture 

X X X          

Speotyto cunicularia Burrowing owl SSC — Prairies, sandhills, pas-
tures, prairie-like ex-
panses of airports, and 
industrial parks and 
campuses 

Improved pasture X X X X       X X 

Grus canadensis pratensis Florida sandhill 
crane(3) 

T — Wet prairies, marshy 
lake margins, improved 
cattle pastures, sparsely 
vegetated marshes, and 
shallow flooded open 
areas 

Wet pasture, improved 
pasture, marsh 

 X X X         

Aphelocoma coerulescens 
coerulescens 

Florida scrub jay T T Sand pine scrub and 
pine/xeric oak communi-
ties 

Sand pine, xeric oak   X X X X       

                  
                  Spring 

Sampling 
1998 

Summer 
Sampling 

1998 
Fall 

Sampling 
1998 



Table 3.4-2 -  Listed Wildlife Species Potentially Occurring on the IMC Ona Mine Site 
      

Breeding/Nesting Season(2)  
 

  Designated Status(1)   Win-
ter 

Spring Summer Fall Win-
ter 

  

Scientific Name Common Name FGFWFC USFWS Habitat Preference Potential Habitat  
Onsite 

J F M A M J J A S O N D  

 
Picoides borealis Red-cockaded wood-

pecker 
T E Pine flatwoods, longleaf 

pine/oaks, and mixed 
hardwood and pine 

Pine flatwoods    X X X       

Egretta caerulea Little blue heron(3) SSC — Shallow marshes, edges 
of swamps or ponds, 
flooded ditches, and 
stream banks 

Marsh, hardwood 
swamp, shrub swamp 

 X X X X X       

Aramus guarauna Limpkin SSC — Slow-moving freshwater 
rivers and streams, 
marshes, and lake 
shores 

Hardwood swamp X X X X X X X     X 

Eudocimus albus White ibis(3) SSC — Lakes, marshes, and 
waterways 

Marsh, hardwood 
swamp, wet pasture 

 X X X         

Egretta thula Snowy egret(3) SSC — Shallow marshes, edges 
of swamps or ponds, 
flooded ditches, and 
stream banks 

Marsh, hardwood 
swamp, wet pasture 

  X X X X X      

Falco sparverius paulus Southeastern Ameri-
can kestrel(3) 

T UR2 Open pine forests and 
clearings with dead 
trees, open edges, and 
river bottoms 

Pine flatwoods, im-
proved pasture, wet pas-
ture 

  X X X        

Egretta tricolor Tricolored heron(3) SSC — Shallow marshes, edges 
of swamps or ponds, 
flooded ditches, and 
stream banks 

Marsh, hardwood 
swamp, shrub swamp 

  X X X        

Mycteria americana Wood stork(3) E E Freshwater and brackish 
wetlands 

Hardwood swamp, 
marsh 

X X X         X 

Ajaia ajaja Roseate spoonbill SSC — Primarily mangrove for-
ests, but disperse to 
inland wetlands 

Marshes             

Ammodramus savannarum 
floridanus 
 

Florida grasshopper 
sparrow 

E E Open pastures, dry prai-
ries 

Open pastures, dry prai-
ries 

   X X X       

Mammals                  
Podomys floridanus Florida mouse SSC UR2 Sand pine scrub, long-

leaf pine/turkey oak, 
south Florida slash 
pine/turkey oak, scrubby 
flatwoods 

Pine flatwoods, sand 
pine, xeric oak, oak 
hammock 

X X          X 

Sciurus niger shermani Sherman’s fox squirrel SSC UR2 Mature longleaf 
pine/turkey oak and 
temperate forests 

Pine flatwoods, oak 
hammock 

    X X X    X X 

 
 
 

                 

Spring 
Sampling 

1998 
Summer 
Sampling 

1998 
Fall 

Sampling 
1998 



Table 3.4-2 -  Listed Wildlife Species Potentially Occurring on the IMC Ona Mine Site 
      

Breeding/Nesting Season(2)  
 

  Designated Status(1)   Win-
ter 

Spring Summer Fall Win-
ter 

  

Scientific Name Common Name FGFWFC USFWS Habitat Preference Potential Habitat  
Onsite 

J F M A M J J A S O N D  

 
Ursus americanus floridanus Florida black bear T UR2 Hardwood swamp, cy-

press swamp, hardwood 
hammock, pine flat-
woods 

Hardwood 
swamps/floodplain forest 

X      X X X X X X 

 
 
 
 
 
Notes: 
(1)  Source:  Florida Game and Freshwater Fish Commission (FGFWFC), Official Lists of Endangered and Potentially Endangered Fauna and Flora in Florida, June 1994.  (Note:  U.S. Fish and Wildlife Service [USFWS] Designated Status in 50 CFR 17.12 may differ.) 
 E = endangered. 
 T = threatened. 
 T(S/A) = threatened due to similarity of appearance. 
 SSC = species of special concern. 
 UR2 = under review for listing, but substantial evidence of biological vulnerability and/or threat is lacking. 
(2)  Breeding/nesting season depicted by X. 

(3) Species observed onsite during previous surveys. 
 
Source: IMC, 2002. 

Spring 
Sampling 

1998 
Summer 
Sampling 

1998 
Fall 

Sampling 
1998 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 
 
 

Table 3.4-3 - Scrub Jay Call Surveys, Spring and Fall 1998. 
 

Location 
(Section, Township, Range) Date Time 

5/4/1998 0805 to 0810 
  0815 to 0820 

S16, T34S, R23E 

5/5/1998 0725 to 0735 
0845 to 0850 S9, T34S, R23E 5/5/1998 
0850 to 0855 

S31, T34S, R24E 5/19/1998 1030 to 1035 
0710 to 0715 S31, R34S, R23E 5/20/1998 
0750 to 0805 
0830 to 0845 S9, T34S, R23E 5/20/1998 
0905 to 0915 

S8, T34S, R23E 5/20/1998 0935 to 0945 
S4, T34S, R23E 5/20/1998 1000 to 1010 

1030 to 1035 
1035 to 1040 
1040 to 1045 
1045 to 1050 
1055 to 1100 
1100 to 1105 

S16, T34S, R23E 10/19/1998 

1105 to 1110 
0725 to 0730 
0740 to 0745 

S9, T34S, R23E 10/20/1998 

0750 to 0800 
2110 to 2115 
2115 to 2120 
2120 to 2125 
2125 to 2130 
2130 to 2135 
2135 to 2140 

S31, T34S, R23E 10/21/1998 

2145 to 2150 
Source: IMC, 2002.   

 
 



Table 3.4-4  Listed Wildlife Species Observed on IMC’s Ona Site Spring, Summer, and Fall 1998
Common Name Scientific Name Listed Status* Location/Comments Season

Observed (1)FFWCC† USFWS**
American alligator Alligator mississippiensis SSC T(S/A) Common wetlands, streams, and cattle ponds onsite. S, SM, F

Arctic peregrine falcon Falco peregrinus tundrius E T Observed onsite, but is migratory species W***
Gopher tortoise Gopherus polyphemus SSC — Locally common in xeric areas of the site. Captured in

pit traps.
S, SM, F

Eastern indigo snake Drymarchon corais couperi T T Few individuals observed. S, F
Gopher frog Rana capito SSC — Three captured in pit traps. F

Burrowing owl Speotyto cunicularia SSC — Few active burrows found in pastures in central portion
of the site.

S, SM, F

Florida sandhill crane Grus canadensis pratensis T — Heard or seen throughout the site. Some had young. 
Nest found onsite.

S, SM, F

Bald eagle Haliaeetus l. leucocephalus T T One individual observed perching in a tree in a pasture.
Two mature and one immature bird seen repeatedly
along Brushy Creek in fall.

S, F

Little blue heron Egretta caerula SSC — Observed infrequently in wetlands onsite. S, SM, F
White ibis Eudocimus albus SSC — Commonly observed foraging onsite. S, SM, F

Snowy egret Egretta thula SSC — Observed foraging infrequently onsite. S, SM, F
Tricolored heron Egretta tricolor SSC — Few individuals observed foraging onsite. S, SM, F

Woodstork Mycteria americana E E Observed foraging onsite. S, SM, F
Roseate spoonbill Ajaja ajaja SSC — One individual observed flying over site. SM

Sherman’s fox squirrel Sciurus niger shermani SSC — Few individuals observed in oak/pastures and flatwoods
onsite.

S, SM, F

Florida mouse Podomys floridanus SSC — 26 individuals captured in 1,600 trap-nights onsite. S
Round-tailed muskrat Neofiber alleni — — Domed houses observed in some of the marshes onsite. S, F

Florida panther Felis concolor coryi E E Suspected paw print observed near Brushy Creek. U.S.
Fish and Wildlife Service biologists made plaster cast.
Large cat observed just offsite west of Mount Zion
Church. No tracks could be found. USFWS was
contacted.

S, F

Note:  (1) Season observed S = spring 1998.
SM = summer 1998.
F = fall 1998.
W = winter 1998.

* E = endangered, .T =  threatened.       †Florida Fish & Wildlife Conservation Commission. **U.S. Fish & Wildlife Service.
T(S/A) = threatened due to similarity of appearance.

SSC = species of special concern.
*** = incidental sighting made by WRAP biologists.                                                                                                                                                                 

Source: IMC, 2002.



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 
 
 

Table 3.5-1 - Hydrologic Data for Major Tributaries to the Peace River in Hardee County 
      
      

Stream Drainage Area 
(sq. mi.) 

Period 
Analyzed 

Average 
Rainfall 
(in/yr) 

Average 
Runoff 
(in/yr) 

Estimated 
Evapotranspiration 

(in/yr) 
            
Brushy Creek 48 10/92 to 9/94 51.2 7.5 42.7 
Charlie Creek 330 5/68 to 4/90 50.3 9.1 40.3 
Hickory Creek 3.75 2/83 to 9/84 61.7 19.1 41.6 
Horse Creek at Myakka Head 42 10/77 to 9/96 52.1 9.6 41.5 
Horse Creek at Arcadia 218 5/68 to 4/90 50.3 9.9 39.4 
Oak Creek 15 7/81 to 9/83 62.3 20.8 40.5 
Payne Creek 121 10/79 to 9/98 52.6 12.7 39.0 
West Fork Horse Creek 14 10/92 to 9/94 53.4 14.1 38.3 
Source: IMC, 2002.      
      
      
      
      
      

Table 3.5-2 - Average Annual Water Budget Under Natural Conditions 
      
      

SOURCES ACRE-FT MGD USES ACRE-FT MGD 
Rainfall 43,632  38.95 ET 32,836  29.31 

      Recharge 864 0.77 
      Runoff 9,932  8.87 

TOTAL 43,632  38.95 TOTAL 43,632  38.95 
      
Source: IMC, 2002.      

 
 



Riparian(1)

(Acres)
Other

(Acres)
Brushy Creek 7428.84 1475.6 609.98 5343.26 39.5 10.5 8.95 0.1 0.09 10.4 8.86
Oak Creek 4758.53 936.57 457.82 3364.15 39.6 10.4 5.70 0.1 0.05 10.3 5.64
Horse Creek 4204.39 321.97 454.2 3428.22 38.4 11.6 5.61 5 2.42 6.6 3.19
Brady Branch 2003.16 516.58 167.63 1318.95 40.2 9.8 2.27 0.1 0.02 9.7 2.24
Hickory Creek 1360.51 147.79 163.59 1049.12 38.8 11.2 1.75 0.4 0.06 10.8 1.69
West Fork Horse Creek 851.45 55.79 63.99 731.67 38.1 11.9 1.17 5 0.49 6.9 0.68
Troublesome Creek 60.9 0 7.39 53.5 37.7 12.3 0.09 0.4 0.00 11.9 0.08
Myakka River 7.72 0 0 7.72 37.0 13.0 0.01 0.1 0.00 12.9 0.01

Totals 20675.5 3454.3 1924.6 15296.6 39.27 10.7 25.55

30-year Rainfall from Figure 3.5-2 for period 1970-1999 in in/yr = 51
Recharge assumed to be 1 inch/year

Estimated streamflow in Horse Creek Basin (cfs) 17.99
Estimated streamflow in Peace River tributaries (cfs) 7.54
Note:
1 = Includes Lake Areas

Table 3.5-3 - Runoff Characteristics for Ona Mine Site - Pre-Mining

Upland
(Acres)

Area
(Acres)Drainage Basin

Wetland Streamflow 
(cfs)

Streamflow 
(inches/yr)

ET
(in/yr)

Runoff 
(cfs)

Runoff 
(in/yr)

Baseflow 
(cfs)

Baseflow 
(in/yr)



Ona - Brushy Creek
Stage Discharge

Date ft MSL cfs Source Comments
8/3/99 73.75 Schreuder Could not measure; stream was not wadeable; not equipped for high water measurements
9/9/99 73.07 4.34 Schreuder
10/7/99 74.34 73.9 Schreuder
11/4/99 73.06 4.4 Schreuder
12/7/99 72.4 2.21 Schreuder
1/6/00 72.46 0 Schreuder
2/8/00 72.27 0 Schreuder
3/1/00 71.84 0 Schreuder
4/7/00 71.06 0 Schreuder
4/27/00 Dry 0 Schreuder
6/6/00 Dry 0 Schreuder
7/3/00 Dry 0 Schreuder

Ona - Hickory Creek

Stage Discharge
Date ft MSL cfs Source Comments

8/3/99 81.4 0 Schreuder
9/8/99 81.5 0.16 Schreuder
10/1/99 83.01 7 Schreuder
11/1/99 82.15 3.2 Schreuder
12/1/99 81.24 0 Schreuder
1/1/00 81.32 0 Schreuder
2/29/00 81.34 0.13 Schreuder
3/31/00 81.05 0 Schreuder

Ona - Horse Creek Upstream

Stage Discharge
Date ft MSL cfs Source Comments

8/3/99 100.9 3.09 Schreuder
9/9/99 100.45 1.27 Schreuder
10/7/99 100.97 3.9 Schreuder
11/4/99 100.47 1.3 Schreuder
12/7/99 100.08 0 Schreuder
1/6/00 100.09 0 Schreuder
2/8/00 100.15 0 Schreuder
3/1/00 99.71 0 Schreuder
4/7/00 Dry 0 Schreuder
6/6/00 Dry 0 Schreuder
7/3/00 Dry 0 Schreuder

Ona - Oak Creek

Stage Discharge
Date ft MSL cfs Source Comments

8/3/99 73.05 0.65 Schreuder
9/9/99 73.28 1.04 Schreuder
10/6/99 74.17 10.8 Schreuder
11/5/99 73.06 0.7 Schreuder
12/6/99 72.45 0 Schreuder
1/6/00 72.53 0 Schreuder
2/3/00 72.52 0.28 Schreuder
3/1/00 72.04 0 Schreuder
4/7/00 71.37 0 Schreuder
4/27/00 Dry 0 Schreuder
6/6/00 Dry 0 Schreuder
7/3/00 Dry 0 Schreuder

Ona - West Fork of Horse Creek

Stage Discharge
Date ft MSL cfs Source Comments

10/7/99 77.57 30.4 Schreuder
11/5/99 75.9 6.26 Schreuder
12/7/99 75.59 2.62 Schreuder
1/6/00 75.4 1.4 Schreuder
2/8/00 75.29 1.31 Schreuder
3/1/00 75.16 0.73 Schreuder
4/7/00 74.98 0.06 Schreuder
4/27/00 74.6 0 Schreuder
6/6/00 74.39 0 Schreuder
7/3/00 74.31 0 Schreuder

Source: IMC, 2002.

Table 3.5-4 - Results from Stage-Discharge Measurements for Ona Mines



IMC Phosphates Company S32 T33S R23E
Horse Creek - South Rainfall Data in Inches

Year 1995
Day January February March April May June July August September October November December
1 0.02 0.82 2.30 1.93 0.27 1.00
2 1.28 0.73 0.07
3 0.66 0.65
4 0.29 0.04 1.55 1.78 0.22
5 0.26 0.93 0.24 1.83
6 0.30 0.08 0.16
7 0.53 0.02 0.57 0.10
8 0.88 0.23 1.95 0.08 0.63
9 0.08 0.23 1.00
10 0.20 0.14 0.98 0.57
11 0.07 0.72 0.65 0.27
12 0.31 0.05 0.04 0.02 1.48 0.08
13 0.98 0.63 1.62
14 0.90 0.08 0.06 0.04 0.22
15 0.12
16 0.02
17 0.14 0.95
18 0.09 0.28 0.53 0.40 0.21
19 0.18 0.08
20 0.68 0.50 0.42 0.08
21 0.06 1.10 0.53
22 0.30 0.10
23 0.10 0.64 0.05
24 0.33 0.47 0.11 1.25 1.90
25 0.55 0.18 0.12
26 2.08 0.19
27 0.02
28 0.03 2.03 0.38 0.08
29 1.65 0.24 0.07 0.08
30 0.25 0.37 0.98 0.93
31 0.14 0.12 2.05 0.55

Totals:
Monthly 2.19 2.01 1.32 3.79 2.13 10.91 10.97 8.36 7.00 7.14 1.98 0.73
Annual 58.53
Source: IMC, 2002.



IMC Phosphates Company S32 T33S R23E
Horse Creek - South Rainfall Data in Inches

Year 1996
Day January February March April May June July August September October November December
1 2.14 0.60 0.39 0.32 0.98
2 0.24 1.18
3 0.67 0.64 1.18 0.56 0.04
4 0.03
5 0.74 0.23 0.07
6 0.65 0.04 0.72
7 0.24 0.08 1.74 1.24 0.45
8 0.23 0.20 0.16 0.48 0.09
9 0.14 0.05
10 0.30 0.30
11 0.75 0.07 0.04 0.04
12 0.64 1.00 1.68 0.04
13 0.22
14
15 0.75 0.21 1.30 0.08
16 0.12 0.23 0.02
17 0.02 0.13 1.07 0.26 0.13
18 0.05 0.18
19 0.24 0.29 0.01 0.02
20 0.08 1.32 0.03 0.43
21 1.26 0.36 0.10
22 0.05 0.52
23 0.05
24 0.13 0.24
25 0.28 0.54
26 0.32 0.81 0.02 0.30
27 0.97 0.28 0.04
28 0.39 0.11 0.30
29 0.01 0.25 0.02 0.04
30 0.62 0.87 0.03 0.25
31 0.28

Totals:
Monthly 4.17 1.52 4.87 1.31 3.64 7.03 4.08 2.64 3.89 3.02 0.39 1.45
Annual 38.01
Source: IMC, 2002.



IMC Phosphates Company S32 T33S R23E
Horse Creek - South Rainfall Data in Inches

Year 1997
Day January February March April May June July August September October November December
1 0.04 0.02 0.21
2 0.02 0.04 0.23 1.45
3 0.56
4 0.06 1.40 0.29 1.13 1.07
5 0.78 0.28
6 0.54 0.02
7 0.30 0.02 0.70 0.04
8 0.03 0.33 0.02
9 1.27 0.04 1.25
10 0.02 0.08 0.02
11 0.12 0.21
12 0.53 1.01 0.11 0.89
13 0.07 0.12 0.24 6.95 3.22
14 0.09 1.21 0.58 1.36 0.20 0.53
15 0.55 0.32 0.01 0.03 0.03
16 0.07
17 0.01 0.18
18 0.73 0.22
19 0.15
20 0.53 0.24 1.70
21 0.18 0.04
22 0.16 1.26 0.11 1.18
23 0.90 0.22 0.02 0.06 0.15 0.49
24 0.28 0.40 0.25 0.03
25 0.24 0.16 0.22 0.30
26 1.69 0.19 0.06 1.25 0.60
27 0.16 3.37 0.83 1.25
28 1.95 0.54
29 1.24 0.12 1.73 0.18 0.05
30 0.22 0.12
31 0.03 0.58 0.18 0.33

Totals:
Monthly 2.93 1.27 2.07 6.39 2.24 2.78 9.15 4.24 7.03 1.63 10.00 8.06
Annual 57.79
Source: IMC, 2002.



IMC Phosphates Company S32 T33S R23E
Horse Creek - South Rainfall Data in Inches

Year 1998
Day January February March April May June July August September October November December
1 0.42 1.20 0.11 0.11
2 1.78 0.16 0.04
3 0.24 0.02 0.59 0.05
4 0.04 0.14 1.76
5 0.40 2.60 1.09
6 0.26 0.62 0.03 0.22
7 1.12 0.21
8 0.90 0.17 0.34 0.10
9 0.93 0.61 0.22
10 0.24 1.90 1.25
11 1.02 0.03 0.36
12 1.20 0.77
13 0.22 0.60 0.29
14 0.64
15 1.00 1.30 1.25 0.11
16 0.04 0.70 0.04 1.48
17 1.91 0.10 0.09 0.13
18 0.50 0.98
19 5.87 0.02 1.74 0.03 2.30 0.02
20 0.22 0.74 0.63 0.31 0.32 0.50
21 1.33 0.06 0.45 0.42 0.86
22 0.05 0.08
23 3.16 0.23 0.06 0.06
24 0.15 1.25 0.36
25 1.35 0.83
26 0.06 0.90 0.02
27 0.08 0.09 0.02 0.07
28 0.97 2.20 0.08 0.05
29 0.02 0.71 0.14
30 0.14 0.22 0.05 1.10
31 0.07

Totals:
Monthly 5.33 7.96 8.63 0.77 2.38 4.52 7.96 9.97 10.70 1.27 4.60 0.93
Annual 65.02
Source: IMC, 2002.



IMC Phosphates Company S8 T34S R23E
Horse Creek - South Rainfall Data in Inches

Year 1999
Day January February March April May June July August September October November December
1 0.10 0.02 1.05
2 0.55 0.10 0.90 0.16 0.05
3 0.85 0.07 0.03 0.05 0.72
4 0.02 0.83 0.05 1.12
5 1.37 0.70 0.15
6 0.74 0.02
7 0.05 0.21 0.19 0.12
8 0.04 0.25
9 0.20 2.63 0.07 0.26 0.10
10 0.05 0.23
11 0.20 0.84
12 1.14 0.46 0.12
13
14 0.61 0.45 0.44 0.07
15 0.02 3.50 0.67 0.03
16 0.20 0.06 0.14 0.08
17 0.42 2.02 0.40 0.37
18 0.19 0.25 0.65 0.03 1.45
19 0.22 0.45 0.02
20 0.10 1.22 0.15
21 0.03 0.45 0.17
22 0.03 1.50 0.05
23 0.55 0.20 0.55
24 0.85 0.18
25 0.07 0.06 0.25 0.17
26 0.06 1.01 0.32
27 0.55 0.02 0.45 1.18
28 2.35 0.10
29 0.05 2.76 0.14
30 0.23 1.30 1.21 2.30 0.97
31 0.23

Totals:
Monthly 3.25 0.10 0.70 3.05 7.14 10.73 7.39 8.24 4.71 2.74 1.32 1.99
Annual 51.36
Source: IMC, 2002.



IMC Phosphates Company S8 T34S R23E
Horse Creek - South Rainfall Data in Inches

Year 2000
Day January February March April May June July August September October November December
1 0.61 0.23
2 0.03 0.02
3 0.02
4 0.02 0.02
5
6 0.38 0.46 1.75
7 0.26 0.48
8 0.01 0.12 0.15
9 0.11
10 0.03 0.08
11 0.04 0.26 0.24
12 0.01 0.06 1.34
13 0.12 0.20 0.15
14 0.06 0.53 0.02 0.05 0.09
15 1.51 1.04 0.27
16 0.04 0.15
17 3.34 0.15 0.11
18 0.67 0.02 0.01
19 0.30 0.02
20 0.54 0.04 0.50
21 0.07 0.98 0.03
22 0.02 0.68 0.02
23 0.21 0.09 0.14
24 0.54 0.06
25 1.56 0.32 0.52 1.22
26 0.43 0.39
27 1.15 0.38
28 0.03 0.58
29 0.03 1.02
30 0.42
31 0.20 0.02

Totals:
Monthly 0.74 0.09 1.27 2.19 0.07 4.97 4.39 4.24 5.16 1.77 1.93 0.95
Annual 27.77
Source: IMC, 2002.



IMC Phosphates Company S8 T34S R23E
Horse Creek - South Rainfall Data in Inches

Year 2001
Day January February March April May June July August September October November December
1 0.02 0.02
2
3 0.03
4 1.40
5
6
7
8 0.03
9 0.08 0.06
10
11
12
13 0.10
14
15
16
17
18 0.27 0.05 0.05
19 0.35
20 0.31 0.03
21 0.02
22
23
24
25 0.03 0.03
26
27
28 0.03
29 2.69
30 2.03
31 0.06

Totals:
Monthly 0.42 0.03 7.04 0.10 0.10
Annual
Source: IMC, 2002.



Reach Cross 
Section

River 
Station

Distance 
from 

Mouth (ft)

Streambed 
Elevation (ft, 

NGVD)

2-Year 
flow 
(cfs)

2-Year 
Flood 

Elevation 
(ft, NGVD)

25-Year 
Flow 
(cfs)

25-Year 
Flood 

Elevation 
(ft, NGVD)

100-Year 
Flow 
(cfs)

100-Year 
Flood 

Elevation 
(ft, NGVD)

Remarks

Mainstem HO-T* 3.35 20171 98.8 549 103.36 2079 105.56 3098 106.44
Mainstem HO-S* 3.124 18978 97 549 102.67 2079 104.2 3098 105.03
Mainstem HO-R* 3.008 18365 95.8 554 102.51 2064 103.62 3120 104.36
Mainstem HO-QU* 3 18315 94.7 554 102.51 2064 103.58 3120 104.31
Mainstem HO-Q 2.991 Culvert
Mainstem HO-QD* 2.98 18283 94.7 554 101.23 2064 103.35 3120 104.27
Mainstem HO-P* 2.975 18191 94.2 560 101.17 2086 103.29 3153 104.2
Mainstem HO-O* 2.743 16966 90.7 576 99.69 2139 101.77 3234 102.66
Mainstem HO-N* 2.351 14896 89.5 579 97.07 2178 99 3256 99.81
Mainstem HO-M* 1.988 12980 87.4 589 94.38 2221 96.46 3299 97.39
Mainstem HO-L* 1.632 11100 84 613 92.5 2264 94.81 3453 95.83
Mainstem HO-K* 1.355 9638 82 618 90.49 2281 92.93 3481 93.95
Mainstem HO-J* 0.949 7494 79.7 624 87.05 2302 90.08 3520 91.23
Mainstem HO-I* 0.582 5556 76.1 638 84.35 2348 87.32 3596 88.55
Mainstem HO-H* 0.218 3634 71.6 650 80.01 2386 84.08 3657 85.73
Mainstem HO-G* 0 2483 68.7 656 79.1 2408 83.04 3691 84.94
Lower Horse HO-F* 0.423 2233 63.1 788 78.94 2852 82.84 4695 84.78
Lower Horse HO-E* 0.304 1605 66.3 788 78.63 2852 82.47 4695 84.45
Lower Horse HO-D* 0.279 Bridge
Lower Horse HO-C* 0.254 1341 65.2 791 78.32 2861 81.51 4709 82.99
Lower Horse HO-B* 0.14 739 64 800 77.28 2890 80.26 4751 81.81
Lower Horse HO-A* 0 0 63.9 800 76.25 2890 79.18 4751 80.8
Lower West Fork HO-UD 0 0 70 434 79.17 1647 83.1 2472 84.97
Lower West Fork HO-U* 0.1 500 71.4 424 80.91 1610 83.72 2419 85.27
Lower West Fork HO-V* 0.174 1418 75.3 424 83.52 1610 86.05 2419 87
Lower West Fork HO-WD* 0.19 1598 74.9 425 83.84 1614 86.42 2425 87.36
Lower West Fork HO-W 0.203 Bridge
Lower West Fork HO-WU* 0.21 1634 75 425 83.94 1614 86.7 2425 87.39
Lower West Fork HO-X* 0.232 1749 75.1 425 83.97 1614 86.74 2425 87.45
Lower West Fork HO-Y* 0.42 2742 78 416 85.2 1583 87.68 2379 88.47
Lower West Fork HO-Z* 0.817 4838 83.35 394 89.14 1509 91.78 2272 92.66
Lower West Fork HO-AA* 1.024 5931 83.4 394 90.84 1506 93.41 2267 94.32
Lower West Fork HO-AB* 1.2 6860 86 385 92.14 1476 94.71 2224 95.6
Lower West Fork HO-AC* 1.526 8581 91.2 361 95.33 1392 97.26 2102 98.08
Lower West Fork 10675-1* 1.831 9691 92.58 353 96.4 1366 98.45 2063 99.31
Lower West Fork 10675-2* 2.01 10641 92.35 354 98.07 1367 99.84 2064 100.6
Lower West Fork 10675-3* 2.314 12241 95.3 339 99.5 1316 101.24 1990 102.01
Lower West Fork 10675-4* 2.598 13741 96.97 319 100.81 1243 102.31 1882 103.01

Lower West Fork HO-13-4* 2.977 16242 101.5 293 104.74 1152 105.82 1750 106.36
*  Surveyed Cross Section.
Flows computed using Bridges Methodology.

Source: IMC, 2002.

Manatee County Line 1900 feet downstream of Section HO-13-4* Surveyed cross sections.

Table 3.5-6 - Flood Level Elevations at Cross Sections on Horse Creek



Reach Cross 
Section

Distance from 
Reference 
Point (ft)

Streambed 
Elevation (ft, 

NGVD)

2-Year 
flow 
(cfs)

2-Year Flood 
Elevation 
(ft, NGVD)

25-Year 
Flow 
(cfs)

25-Year Flood 
Elevation 
(ft, NGVD)

100-Year 
Flow 
(cfs)

100-Year Flood 
Elevation 
(ft, NGVD)

Remarks

Brushy Creek 363423b 1200 69.7 1019 77.2 2730 79.01 3369 79.47
Brushy Creek 363423a 2425 69.3 1040 77.34 3236 79.19 4186 79.67
Brushy Creek BR2-C* 3545 69.9 1067 77.48 3258 79.37 4204 79.87
Brushy Creek BR2-B* 4395 70.6 1087 77.9 3280 79.63 4221 80.12
Brushy Creek BR-A* 6625 71.8 1013 78.56 2449 80.01 2606 80.37
Brushy Creek BR-B* 8210 73 1038 79.43 2524 80.73 2715 80.94
Brushy Creek BR-C* 9810 71.6 1045 79.9 2658 81.2 2912 81.37
Brushy Creek BR-E* 9870 71.6 1054 80.13 2667 82.35 2924 82.62
Brushy Creek BR-F* 11905 73.4 1037 81.13 1670 82.65 2141 82.94
Brushy Creek BR-G* 13170 76.3 1042 81.8 2093 82.95 2589 83.29
Brushy Creek BR-H* 14835 76.4 1255 82.4 3746 83.7 4742 84.08
Brushy Creek BR-I* 17335 77.7 1208 83.4 3566 84.65 4498 85.02
Brushy Creek BR-J* 19675 78.7 1189 84.12 3686 85.42 4902 85.81
Brushy Creek BR-K* 21515 79 1205 84.66 3702 86.2 4914 86.68
Brushy Creek BR-L* 23315 79.6 1263 84.7 3744 86.28 4944 86.73
Brushy Creek BR-M* 25680 81.7 1409 85.52 4033 86.88 5225 87.39
Brushy Creek BR-N* 28045 82.2 1400 87.24 4162 88.44 5444 88.82
Brushy Creek BR-O* 29750 81 922 87.43 2776 88.71 3563 89.12
Brushy Creek BR-P* 32640 82 779 88.31 2218 89.55 2900 89.88
Brushy Creek BR-Q* 33550 82.4 779 88.34 2218 89.6 2900 89.94
Lettis Creek BR-AC 2063 82.5 609 87.63 1427 89.33 1884 89.91
Lettis Creek BR-AD 3689 84.9 738 88.01 1724 89.52 2128 90.08
Lettis Creek BR-AE 4527 86.9 101 88.02 222 89.52 268 90.08
Oak Creek OAK-C* 0 70.5 195 76.53 291 77 306 77.07
Oak Creek OAK-E* 30 71 195 76.85 287 77.7 298 78.82 Bridge 
Oak Creek OAK-F* 1005 71.4 195 77.25 334 77.96 393 78.11
Oak Creek OAK-G* 2745 73.2 59 77.27 76 77.97 85 78.12
Oak Creek OAK-H* 4905 73.7 366 78.36 721 79.07 821 79.21
Oak Creek OAK-I* 7085 73.95 436 78.51 777 79.23 861 79.39
Oak Creek OAK-J* 8575 74.4 426 78.72 719 79.37 765 79.52
Oak Creek OAK-L* 8605 74.4 430 79.26 730 80.23 778 80.4 Bridge
Oak Creek OAK-M* 9815 74.8 432 79.32 730 80.29 770 80.46
Oak Creek OAK-N* 12185 76.3 449 79.67 1298 81.05 1687 81.43
Oak Creek OAK-O* 12725 73.3 452 79.7 1305 81.13 1682 81.52
Oak Creek OAK-Q* 12810 72.5 451 79.83 1317 81.89 1673 82.71 Bridge
Oak Creek OAK-AZ* 13410 75 451 79.83 1352 81.89 1673 82.71
Oak Creek Popoff ** 1650 ** 110 75.68 160 76.35 179 76.52
Oak Creek Popoff ** 3700 ** 155 76.09 386 76.67 460 76.78
Oak Creek Popoff ** 4400 ** 156 77.13 387 77.7 457 77.83
*  Surveyed Cross Section.
** Flood level elevation falls between surveyed cross section locations. Flows computed using hydrometeorological methodology.

Source: IMC, 2002.

Table 3.5-7 - Flood Level Elevation at Cross Sections on Brushy and Oak Creeks



11.6 30.5 30.0

212.0 271.0 --

Conductivity (µmhos/cm) 118.0 136.0 225.0

DO (mg/L) -- 8.0 7.3

Nitrogen, Total (mg/L) -- 1.1 1.2

pH (std. Units) 6.2 6.2 7.0

Phosphate, Total (mg/L) 0.5 0.7 1.7

Sulfate (mg/L) 8.3 8.3 37.8

Organic Carbon, Total (mg/L) -- 24.0 25.2

Sources: USEPA, 1988; USGS, 2001b.

Alkalinity (mg/L)

Coliforms, fecal (#/100mL)

Parameter

Table 3.6-1 - Comparison Summary of Selected Parameters Along Horse 
Creek from 1962 through 1981.

Mean Concentration

Arcadia
USGS 1962-1981

MCC-2
MCC 1976

Headwaters
CF 1981



Minimum Mean Maximum Std. Dev. # Samples
General Parameters

Streamflow cfs 0.5 125.8 808 197.6 33
Color PCU 30 124.0 300 78.4 25
TDS mg/L 1 107.2 257 75.1 25
TSS mg/L 62 151.6 308 71.9 16
Turbidity JTU 1 8.9 30 8.7 13
Temperature °C 12 24.8 32 4.5 82

Ions
Conductivity µmhos/cm 64 255.1 753 172.6 93
Chloride (Total) mg/L 7.2 15.8 29 4.8 37
Fluoride (Dissolved) mg/L 0.1 0.5 1.5 0.2 36
Sulfate (Total) mg/L 4.8 30.4 140 32.6 26
Calcium (Dissolved) mg/L 5.2 20.4 58 16.2 26
Magnesium (Dissolved) mg/L 2.4 6.2 18 4.0 26
Sodium (Dissolved) mg/L 3.8 8.8 13 3.0 25
Potassium (Dissolved) mg/L 0.3 1.2 4 0.8 25
Silica (Dissolved) mg/L 0.6 3.8 11 2.4 27
Strontium (Dissolved) mg/L 130 550.0 900 389.7 3

Alkalinity and pH
Alkalinity mg/L as CaCO3 11 38.3 114 32.6 25
pH Std Units 5.5 6.9 8 0.6 45

Nutrients
Nitrite mg/L as N 0.01 0.0 0.02 0.0 6
NO2+NO3 mg/L as N 0.07 0.1 0.22 0.1 5
TKN mg/L 1 1.3 2 0.4 5
TON mg/L as N 0.69 1.2 2 0.4 7
Total P mg/L 0.31 0.5 0.7 0.1 14
Ortho-P mg/L 0.3 0.5 0.6 0.1 14

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L 1.9 7.0 11.7 1.9 63
BOD mg/L 0.5 1.0 2 0.5 13
TOC mg/L as C 4 19.2 40 9.5 17

Metals
Iron, Total mg/L 580 785.0 990 289.9 2
Aluminum, Total mg/L 130 190.0 250 84.9 2
Arsenic, Total mg/L 1 1.0 1 0.0 2

Source: USGS, 2001b.

Table 3.6-2 - Summary of Water Quality Data for Horse Creek Near Arcadia 1962 - 1980

Horse Creek-ArcadiaParameter Units



Minimum Mean Maximum Minimum Mean Maximum Minimum Maximum Minimum Mean Maximum
General Parameters

Color PCU 90 -- 420 70 138 240 200 340 40 167 320
TDS mg/L 72 -- 144 98 123 131 113 173 80 177 243

Ions
Conductivity µmhos/cm 46 120 175 119 165 227 199 205 64 292 743
Chloride (Total) mg/L 5.3 -- 27 13 21.6 27 11 32 6.1 19 29
Fluoride (Dissolved) mg/L 0.1 -- 0.3 0.1 0.19 0.3 0.2 0.4 0.1 0.23 0.3
Sulfate (Total) mg/L 2.8 -- 11 6.1 11.8 20 4.4 7.7 5.6 38.3 68
Calcium (Dissolved) mg/L 3.4 -- 8.9 6.4 9.46 13 8.8 15 5 19.2 29
Magnesium (Dissolved) mg/L 1.7 -- 5.7 3.8 5.51 7.3 4.5 8.1 2.4 7.63 12
Sodium (Dissolved) mg/L 2.7 -- 11 4.7 7.62 10 5.7 13 2.9 7.68 11
Potassium (Dissolved) mg/L 1 -- 4.7 2 4.01 5.9 1 6.2 2.2 3.85 4.9
Silica (Dissolved) mg/L 2.4 -- 4.7 1.7 4.08 6 0.8 6 2.6 4.67 7.8
Strontium (Dissolved) µg/L 26 -- 100 67 270 720 76 110 72 272 450

Alkalinity and pH
Alkalinity mg/L as CaCO3 4.9 -- 24 7.4 20.7 37 21 44 9.2 26.2 44
pH Std Units 4.7 6.23 7.6 6.5 6.9 7 7.1 5.4 6.82 8.5

Nutrients
Ammonia mg/L 0.03 -- 0.05 0.02 0.03 0.06 0.02 0.07 <0.02 0.04(1) 0.06
NO2+NO3 mg/L as N <0.02 0.13(1) 0.4 0.02 0.06 0.14 <0.02 0.02 <0.02 0.817 4
TKN mg/L <0.04 0.03(1) 0.05 0.35 0.76 1.2 1 1.7 0.63 1.02 1.8
Total P mg/L 0.11 0.34 0.4 0.12 0.22 0.31 0.45 0.9 0.28 0.437 0.69
Ortho-P mg/L 0.08 0.31 0.43 0.11 0.18 0.24 0.4 0.88 0.25 0.41 0.66

NOTE:
(1) = Mean value is estimated using a log-probability regression to predict the values below the detection limit.
-- = No Data
Source: USGS, 1997.

Table 3.6-3 - Comparison of Water Quality Data for Horse Creek and selected tributaries for 1993-1995 Monitoring. 

Horse Creek-Myakka Head West Fork Horse Creek Brushy Creek Horse Creek near ArcadiaParameter Units



Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Streamflow cfs 0.24 69.12 138 3 125.2 268
Color PCU 280 340 400
TDS mg/L 108 121.5 135 145 332.3 588
Temperature °C 12 21.9 26.4 10 20.92 27.2

Ions
Conductivity µmhos/cm 66 132 198 235 399.2 773
Chloride (Total) mg/L 8.5 9.75 11 17 23.3 31
Fluoride (Dissolved) mg/L 0.16 0.2 0.23 0.23 0.35 0.53
Sulfate (Total) mg/L 3.2 4.9 6.5 61 180.3 340
Calcium (Dissolved) mg/L 6 6.9 7.7 23 59 110
Magnesium (Dissolved) mg/L 2.4 3.1 3.7 9.8 22.6 40
Sodium (Dissolved) mg/L 3.7 4.7 5.6 7.6 10.2 14
Potassium (Dissolved) mg/L 1.6 1.9 2.2 4.1 5.5 6.2
Silica (Dissolved) mg/L 5.2 5.3 5.4 0.8 4.5 6.8
Strontium (Dissolved) µg/L 38 44.5 51 480 1207 2200

Alkalinity and pH
pH Std Units 5.4 6.03 7.3 5.8 6.28 6.9

Nutrients
Ammonia mg/L 0.02 0.032 0.05 0.03 0.05 0.09
Nitrite mg/L as N <0.01 0.02 <0.01 0.02
NO2+NO3 mg/L as N 0.04 0.077 0.11 0.03 0.37 0.83
TKN mg/L 0.41 0.77 1.1 0.4 0.912 1.6
Total P mg/L 0.3 0.425 0.74 0.27 0.452 0.79
Ortho-P mg/L 0.28 0.39 0.72 0.27 0.414 0.74

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L 5.1 7.1 10.2 4.7 6.44 9.2

Source: USGS, 2001b.

Horse Creek near ArcadiaHorse Creek-Myakka Head

Table 3.6-4 - Comparison of Water Quality Data for Horse Creek for 1998-1999 Monitoring.

Parameter Units



Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Streamflow cfs 342 1891.6 10600
Color PCU 20 100.0 180 30 102.5 210
TDS mg/L 82 192.5 303 43 134.5 246
TSS mg/L
Turbidity JTU
Temperature °C 0.3 -- 0.3 16 23.8 29

Ions
Conductivity µmhos/cm 138 275.5 413 73 222.0 371
Chloride (Total) mg/L 9.4 11.2 13 0.7 12.5 18
Fluoride (Dissolved) mg/L 2 3.5 5 0.4 1.2 2.6
Sulfate (Total) mg/L 13 61.5 110 7.2 44.7 100
Calcium (Dissolved) mg/L 15 28.5 42 6.2 24.4 46
Magnesium (Dissolved) mg/L 2.6 10.8 19 1.7 5.2 9.5
Sodium (Dissolved) mg/L 9.1 19.1 29 4.7 11.8 19
Potassium (Dissolved) mg/L 0.7 0.8 0.8 0(1) 1.2 2.2
Silica (Dissolved) mg/L 7.1 12.6 18 1.3 8.3 18
Strontium (Dissolved) µg/L

Alkalinity and pH
Alkalinity mg/L as CaCO3 26 39.5 53 11 32.8 59
pH Std Units 6.8 7.0 7.2 6.3 6.8 7.3

Nutrients
Ammonia mg/L
Nitrite mg/L as N
NO2+NO3 mg/L as N
TKN mg/L
TON mg/L as N
Total P mg/L
Ortho-P mg/L

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L
BOD mg/L
TOC mg/L as C

Chorophyll
Chlorophyll a mg/L

Metals
Iron mg/L 250 325.0 400 90 373.6 670
Aluminum mg/L 0(1) -- 0(1)

Arsenic mg/L

NOTE:
(1) = value less than detection limit
'--' = indicates only one sample, and therefore no mean

Source: USGS, 2001b.

Table 3.6-5 - Comparison Summary of Water Quality Data Along Peace River (1951 - 1960).

Zolfo Springs ArcadiaParameter Units



Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Streamflow cfs 18 498.6 1530 0.15 974.8 8970
Color PCU 0(1) 50.3 160 0(1) 87.8 280
TDS mg/L 97 208.9 342 36 179.4 390
TSS mg/L
Turbidity JTU 4 22.3 230 2 6.7 17
Temperature °C 12 23.0 30 12 23.1 34

Ions
Conductivity µmhos/cm 151 351.5 900 22 286.0 600
Chloride (Total) mg/L 9.5 14.8 18 0.9 15.4 51
Fluoride (Dissolved) mg/L 0.2 5.5 210 0(1) 1.6 8.1
Sulfate (Total) mg/L 29 76.5 150 0.97 62.1 200
Calcium (Dissolved) mg/L 15 34.1 57 0.38 29.2 68
Magnesium (Dissolved) mg/L 4.5 11.8 22 0.9 9.9 25
Sodium (Dissolved) mg/L 9.4 16.5 26 0.22 14.3 26
Potassium (Dissolved) mg/L 0.8 1.6 2.4 0.4 1.7 8.5
Silica (Dissolved) mg/L 4.2 9.0 14 0.13 9.1 29
Strontium (Dissolved) µg/L 1800 -- 1800 0(1) 938.0 1700

Alkalinity and pH
Alkalinity mg/L as CaCO3 0(1) 50.7 89 4 43.0 92
pH Std Units 6.5 7.3 8.1 3.8 7.2 8.3

Nutrients
Ammonia mg/L
Nitrite mg/L as N
NO2+NO3 mg/L as N
TKN mg/L
TON mg/L as N 0.38 -- 0.38 0.82 -- 0.82
Total P mg/L
Ortho-P mg/L

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L 6.7 7.8 9.5 6.1 6.2 6.3
BOD mg/L 0.7 -- 0.7
TOC mg/L as C 12 -- 12

Chorophyll
Chlorophyll a mg/L

Metals
Iron mg/L 160 355.0 550
Aluminum mg/L
Arsenic mg/L

NOTE:
(1) = value less than detection limit
'--' = indicates only one sample, and therefore no mean

Source: USGS, 2001b.

Table 3.6-5 - Comparison Summary of Water Quality Data Along Peace River (1961 - 1970).

Zolfo Springs ArcadiaParameter Units



Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Streamflow cfs 131 341.9 910 817 817.0 817
Color PCU 0(1) 69.3 180 0(1) 64.2 200
TDS mg/L 140 259.6 362 89 208.1 351
TSS mg/L
Turbidity JTU 1 7.4 20 0(1) 4.8 25
Temperature °C 11 23.6 31 10 23.6 31.5

Ions
Conductivity µmhos/cm 130 411.8 742 100 363.7 635
Chloride (Total) mg/L 13 16.8 21 11 18.2 25
Fluoride (Dissolved) mg/L 1.2 1.9 2.8 0.4 1.4 2.7
Sulfate (Total) mg/L 43 111.6 180 19 85.9 170
Calcium (Dissolved) mg/L 24 45.0 65 12 34.4 60
Magnesium (Dissolved) mg/L 9.1 15.6 22 5.1 13.2 23
Sodium (Dissolved) mg/L 12 17.6 24 6 15.0 27
Potassium (Dissolved) mg/L 0.8 1.7 2.7 1 2.5 4.4
Silica (Dissolved) mg/L 1.6 6.3 11 0(1) 6.2 12
Strontium (Dissolved) µg/L 370 941.7 1800 0(1) 774.5 1800

Alkalinity and pH
Alkalinity mg/L as CaCO3 37 54.9 76 24 52.1 176
pH Std Units 4.2 6.9 8.4 4.5 7.1 8.5

Nutrients
Ammonia mg/L 0.02 0.1 0.88 0.01 0.1 0.37
Nitrite mg/L as N 0.006 0.061 0.4 0(1) 0.06 2.7
NO2+NO3 mg/L as N 0.45 1.1 2.67 0.01 0.8 2.65
TKN mg/L 0.41 0.9 2.2 0.18 1.2 3.5
TON mg/L as N 0.39 0.9 2.1 0.1 1.0 3.5
Total P mg/L 1.6 3.6 21 0.14 2.7 10
Ortho-P mg/L 1.6 3.5 21 0.13 2.5 9.7

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L 3.9 7.0 12 3.5 7.4 11.8
BOD mg/L 0(1) 1.5 3.5 0.4 1.3 2.8
TOC mg/L as C 7 17.4 35

Chorophyll
Chlorophyll a mg/L

Metals
Iron mg/L 350 -- 350 50 484.1 2800
Aluminum mg/L 90 -- 90 70 262.9 570
Arsenic mg/L 1 -- 1 1 2.8 20

NOTE:
(1) = value less than detection limit
'--' = indicates only one sample, and therefore no mean

Source: USGS, 2001b.

Table 3.6-5 - Comparison Summary of Water Quality Data Along Peace River (1971 - 1980).

Zolfo Springs ArcadiaParameter Units



Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Streamflow cfs
Color PCU 10 66.2 220 15 89.7 200
TDS mg/L 118 231.1 357 73 219.8 360
TSS mg/L 4 15.0 45 6 7.0 8
Turbidity JTU
Temperature °C 9 22.7 32 14.5 24.7 31.5

Ions
Conductivity µmhos/cm 210 394.3 640 107 276.9 556
Chloride (Total) mg/L 14 18.3 23 8.8 22.0 49
Fluoride (Dissolved) mg/L 1 1.7 3.6 0.3 1.2 3.2
Sulfate (Total) mg/L 32 95.5 210 16 81.3 190
Calcium (Dissolved) mg/L 21 37.2 57 10 34.4 63
Magnesium (Dissolved) mg/L 8.2 16.2 35 4.5 14.0 21
Sodium (Dissolved) mg/L 10 18.0 29 5.5 16.7 27
Potassium (Dissolved) mg/L 1 2.5 4.1 1.9 3.6 6.3
Silica (Dissolved) mg/L 2.8 5.7 11 0.4 5.7 21
Strontium (Dissolved) µg/L 180 549.1 980 230 724.0 2000

Alkalinity and pH
Alkalinity mg/L as CaCO3 45 -- 45 34 65.3 104
pH Std Units 6.4 7.3 9.1 5.8 7.0 9.1

Nutrients
Ammonia mg/L 0.01 0.1 0.8 0.01 0.1 0.14
Nitrite mg/L as N 0.01 0.028 0.25 0.01 0.02 0.03
NO2+NO3 mg/L as N 0.24 1.0 2.61 0.03 0.7 1.7
TKN mg/L 0.52 1.2 4.9 0.25 1.3 5.3
TON mg/L as N 0.46 1.1 4.9 0.24 1.2 5.3
Total P mg/L 0.07 1.8 5.2 0.68 1.7 7.1
Ortho-P mg/L 0.03 1.7 4.8 0.6 1.1 2.3

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L 4.5 7.6 12.9 4.3 6.2 12.1
BOD mg/L 0.8 1.5 2.6 1.2 2.2 3
TOC mg/L as C 5.7 13.5 26 0.6 16.1 30

Chorophyll
Chlorophyll a mg/L 1.8 12.4 23

Metals
Iron mg/L 70 295.6 840 70 359.1 1300
Aluminum mg/L 30 180.0 430 70 220.0 700
Arsenic mg/L 1 1.6 4 0(1) 1.4 3

NOTE:
(1) = value less than detection limit
'--' = indicates only one sample, and therefore no mean

Source: USGS, 2001b.

Table 3.6-5 - Comparison Summary of Water Quality Data Along Peace River (1981 - 1990).

Zolfo Springs ArcadiaParameter Units



Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Streamflow cfs
Color PCU 30 95.0 240 10 144.3 320
TDS mg/L 137 204.0 261 44 184.9 379
TSS mg/L 6 11.8 19
Turbidity JTU
Temperature °C 13 24.8 30 11.5 24.3 33

Ions
Conductivity µmhos/cm 210 370.9 616 81 326.5 625
Chloride (Total) mg/L 19 21.0 23 6.5 20.6 40
Fluoride (Dissolved) mg/L 0.7 1.2 1.5 0.16 0.8 1.4
Sulfate (Total) mg/L 31 63.6 100 8.6 58.0 150
Calcium (Dissolved) mg/L 18 30.6 40 6.3 26.6 55
Magnesium (Dissolved) mg/L 7.8 13.0 18 2.7 11.7 27
Sodium (Dissolved) mg/L 16 21.4 28 3.8 17.5 29
Potassium (Dissolved) mg/L 3.3 3.8 4.3 2.5 4.5 8
Silica (Dissolved) mg/L 2.5 5.3 7.5 0.18 5.3 9.4
Strontium (Dissolved) µg/L 2 308.9 520 230 645.3 2700

Alkalinity and pH
Alkalinity mg/L as CaCO3 98 -- 98 28 64.0 85
pH Std Units 6 7.3 9.2 5.7 7.1 8.7

Nutrients
Ammonia mg/L 0.01 0.05 0.33 0.02 0.1 0.11
Nitrite mg/L as N 0.01 0.02 0.08 0.01 0.014 0.03
NO2+NO3 mg/L as N 0.09 0.7 1.6 0.19 0.7 1.4
TKN mg/L 0.51 1.1 2.5 0.5 1.0 1.7
TON mg/L as N 0.49 1.1 2.5 0.46 1.0 1.7
Total P mg/L 0.66 1.1 1.5 0.525 0.9 1.5
Ortho-P mg/L 0.46 0.9 1.3 0.48 0.8 1.4

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L 3.8 7.3 12.6 3.9 6.6 12.4
BOD mg/L
TOC mg/L as C 17 -- 17

Chorophyll
Chlorophyll a mg/L

Metals
Iron mg/L 70 306.0 540 60 360.8 620
Aluminum mg/L 60 116.0 210 60 164.6 280
Arsenic mg/L 1 1.2 2 1 1.1 2

NOTE:
(1) = value less than detection limit
'--' = indicates only one sample, and therefore no mean

Source: USGS, 2001b.

Table 3.6-5 - Comparison Summary of Water Quality Data Along Peace River (1991 - 1999).

Zolfo Springs ArcadiaParameter Units



Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Streamflow cfs 0.2 1.9 8 0.01 3.5 6.6 <0.1 0.5 2 0 53 540
Color PCU 170 230 330 340 430 500 140 390 530
Oil & Grease mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5
TSS mg/L <1 5 7 3 9 18 <1 10 26 < 5 12 116
TS mg/L 100 140 250 130 160 200 110 190 280
Turbidity JTU 1 5 14 <1 9 32 1 6 21
Temperature °C 17 19 25 16 20 28 16 20 26

Ions
Conductivity µmhos/cm 130 170 210 40 170 260 85 230 350 50 144 245
Chloride (Total) mg/L
Fluoride (Dissolved) mg/L 0.33 0.38 0.47 0.33 0.38 0.47 0.2 0.3 0.41 0.08 0.32 0.88
Sulfate (Total) mg/L 1 6 14 1 6 14 3 10 28
Silica (Dissolved) mg/L 0.2 3.6 12.2

Alkalinity and pH
Alkalinity mg/L as CaCO3 23 37 69 14 31 54 4 4.4 100
pH Std Units 6.4 6.6 6.9 6 6.5 7 5.3 6 6.8 4.4 6.3 7.8

Nutrients
Ammonia mg/L <0.05 0.08 0.11 <0.05 0.08 0.11 <0.05 0.14 0.27 < 0.03 0.06 0.22
Nitrite mg/L <0.1 0.3 <0.1 0.2 <0.1 0.2
NO2+NO3 mg/L 0.004 0.08 0.29
TON mg/L 0.3 0.5 0.8 0.3 0.5 0.8 0.6 1.3 2.4 0.14 1.4 3.3
Total P mg/L 0.4 0.74 1.2 0.4 0.74 1.2 0.36 0.76 1.2 0.41 0.91 2.8
Ortho-P mg/L 0.1 0.59 1.2 0.1 0.59 1.2 0.04 0.57 1 0.323 0.65 1.3

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L 6.8 8.3 10.6 6 7.6 9.6 0.4 2.2 6.6 0.2 6.9 12.2
BOD mg/L 1.6 2.2 2.9 2.1 3.3 5.8 <1 2.6 4.4
TOC mg/L 6 20 31 6 20 31 24 39 52 5.8 28 50

Microbiology
Total Coliform MPN/100
Fecal Coliforms MPN/100 110 230 310 <10 130 260 <10 60 210 < 2 740 7500

Metals
Iron mg/L 0.2 0.6 1 0.2 0.8 1.6 0.7 0.8 1.8
Aluminum mg/L <2 <2 <2 <2 <2 <2 <2 <2 <2
Arsenic mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Source: `
MCC, 1977.
USEPA, 1981b.

Oak Creek
MCC-1976 MCC-1976

Table 3.6-6 - Summary of Site-Specific Water Quality Data collected from 1976-1978.

Parameter Units MCC-1976 FARMLAND 1977-1978
HickoryHorse Creek Brushy Creek



Minimum Mean Maximum Count Minimum Mean Maximum Count Minimum Mean Maximum Count Minimum Mean Maximum Count
General Parameters

Streamflow cfs ns 0.00 0.00 0.00 8 0.00 0.00 0.00 20 0.00 10.01 49.00 27 0.00 0.00 0.00 23
Color PCU ns 55.00 160.96 550.00 25 110.00 378.57 900.00 14 50.00 166.23 450.00 26 200.00 325.45 500.00 11
Oil & Grease mg/L 5 2.80 -- 2.80 1 1.00 1.90 2.80 2 1.50 2.05 2.60 2 1.60 2.20 2.80 2
TDS mg/L ns 75.00 150.84 213.00 25 68.00 154.64 298.00 14 65.00 151.15 225.00 26 84.00 147.18 219.00 11
NVSS mg/L ns 1.00 1.48 7.00 25 1.00 1.07 2.00 14 1.00 1.27 4.00 26 1.00 3.09 19.00 11
TSS mg/L ns 1.00 3.00 15.00 25 1.00 1.79 5.00 14 1.00 2.12 8.00 26 2.00 5.91 29.00 11
TS mg/L
Turbidity NTU < 29 above background 1.00 3.38 16.40 25 1.10 3.68 12.10 14 0.90 3.15 15.70 26 2.10 4.09 6.90 11
Temperature °C ns 10.00 20.60 27.80 24 19.40 24.20 28.20 14 9.20 20.85 28.10 26 20.10 24.77 29.80 11

Ions
Conductivity µmhos/cm < 1275 53.00 167.88 276.00 25 58.00 115.64 192.00 14 50.00 170.42 258.00 26 55.00 110.91 169.00 11
Chloride (Total) mg/L ns 16.00 21.00 26.00 2 8.00 10.50 13.00 2 15.00 18.00 21.00 2 11.00 14.50 18.00 2
Fluoride (Dissolved) mg/L 10 0.14 0.26 0.36 25 0.21 0.42 0.55 14 0.16 0.34 0.62 26 0.14 0.37 0.46 11
Sulfate (Total) mg/L ns 4.00 23.40 54.00 25 2.00 13.36 31.00 14 3.00 18.77 41.00 26 2.00 5.18 19.00 11
Calcium (Dissolved) mg/L ns 9.30 10.40 11.50 2 3.90 4.95 6.00 2 9.10 10.25 11.40 2 7.90 8.70 9.50 2
Magnesium (Dissolved) mg/L ns 4.70 6.20 7.70 2 2.20 3.60 5.00 2 4.50 5.70 6.90 2 3.60 4.30 5.00 2
Sodium (Dissolved) mg/L ns 5.10 6.75 8.40 2 15.80 16.20 16.60 2 7.20 8.43 9.65 2 5.30 6.90 8.50 2
Potassium (Dissolved) mg/L ns 4.80 6.97 9.13 2 0.20 1.20 2.20 2 3.40 4.66 5.91 2 0.70 0.70 0.70 2
Silica (Dissolved) mg/L ns 4.00 5.50 7.00 2 3.00 4.50 6.00 2 4.00 4.50 5.00 2 5.00 7.00 9.00 2

Alkalinity and pH
Alkalinity mg/L as CaCO3 > 20.0 22.00 -- 22.00 1 15.00 -- 15.00 1 31.00 -- 31.00 1 24.00 24.00 24.00 1
pH Std Units 6.5 - 8.0 5.27 6.54 7.31 25 5.04 6.07 6.44 14 5.24 6.72 7.42 26 5.56 6.14 6.55 11

Nutrients
Ammonia mg/L ≤ 0.02 0.03 0.05 0.21 25 0.03 0.05 0.07 14 0.03 0.05 0.09 26 0.03 0.08 0.21 11
NOX mg/L ns 0.06 0.17 0.56 25 0.02 0.09 0.12 14 0.05 0.21 1.24 26 0.06 0.09 0.14 11
TKN mg/L ns 0.50 1.02 2.10 25 0.70 1.86 4.90 14 0.40 0.99 2.10 26 1.30 1.85 2.60 11
Total P mg/L ns 0.17 0.41 0.92 25 0.15 0.50 1.25 14 0.27 0.53 1.32 26 0.54 0.78 0.97 11
Ortho-P mg/L ns 0.14 0.32 0.79 25 0.14 0.43 1.15 14 0.22 0.44 1.25 26 0.24 0.62 0.93 11

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L > 5.0 2.70 6.49 8.20 25 3.40 5.19 6.90 14 4.60 6.81 8.30 26 2.80 4.16 5.90 11
BOD mg/L ns 1.40 -- 1.40 1 1.00 1.15 1.30 2 1.00 1.05 1.10 2 1.80 1.85 1.90 2
COD mg/L ns 87.00 -- 87.00 1 46.00 103.00 160.00 2 50.00 66.00 82.00 2 108.00 114.00 120.00 2
TOC mg/L as C ns 34.00 -- 34.00 1 20.00 35.00 50.00 2 16.00 25.50 35.00 2 40.00 43.00 46.00 2

Chorophyll
Chlorophyll a mg/L ns 1.00 1.72 6.00 25 1.00 1.29 4.00 14 1.00 1.43 5.00 26 1.00 3.19 16.00 11
Pheophytin a mg/m3 ns 3.00 6.35 13.40 4 1.00 8.50 16.00 2 1.00 4.60 11.00 5 6.00 9.50 13.00 2

Radioactivity
Gross Alpha pCi/L ≤ 15.0 1.00 1.97 4.80 18 1.00 1.66 3.20 12 1.00 1.83 4.30 19 1.00 2.04 4.80 10
Radium 226 pCi/L 0.70 1.03 1.50 7 0.50 0.78 1.00 4 0.50 0.96 1.50 8 0.50 0.70 1.00 3
Radium 228 pCi/L 0.10 -- 0.10 1 0.00 0.05 0.10 2 0.00 0.00 0.00 2 0.00 0.00 0.00 2
Gross Beta pCi/L ns 4.10 -- 4.10 1 3.00 3.15 3.30 2 3.40 3.50 3.60 2 2.60 2.85 3.10 2

Microbiology
Fecal Coliforms MPN/100 300.00 -- 300.00 1 2.00 151.00 300.00 2 2.00 86.00 170.00 2 80.00 -- 80.00 1

Metals
Iron mg/L ≤ 1.0 0.20 0.40 0.60 2 0.30 0.75 1.20 2 0.80 1.30 1.80 2 0.80 0.85 0.90 2

NOTE:
ns = no established standard
'--' = indicates only one sample, and therefore no mean
na = no analysis available

Source: IMC, 2002.

≤ 5.0

< 200 Montly avg.
< 400 in 10%

< 800 

West Fork Horse Creek Horse Creek

Table 3.6-7 - Comparison of Water Quality for Ona Mine for 1998 - 2001 Monitoring.

Brushy Creek
Parameter Units

Horse CreekClass III Surface 
Water Standard, 

F.A.C. 62-302
Ona SW-1 Ona SW-2 Ona SW-3 Ona SW-4

    



Minimum Mean Maximum Count Minimum Mean Maximum Count Minimum Mean Maximum Count Minimum Mean Maximum Count
General Parameters

Streamflow cfs ns 0.00 0.00 0.00 18 0.00 0.00 0.00 24 0.00 0.00 0.00 22 0.00 0.00 0.00 22
Color PCU ns 125.00 247.69 370.00 13 240.00 298.89 350.00 9 250.00 306.25 450.00 12 120.00 295.50 550.00 10
Oil & Grease mg/L 5 1.00 1.60 2.20 2 na na na na 2.60 -- 2.60 1 0.00 0.00 0
TDS mg/L ns 75.00 179.08 365.00 13 116.00 143.78 168.00 9 116.00 151.50 189.00 12 124.00 196.80 295.00 10
NVSS mg/L ns 1.00 2.00 6.00 13 1.00 1.00 1.00 9 1.00 1.00 1.00 12 1.00 1.50 4.00 10
TSS mg/L ns 1.00 3.77 13.00 13 1.00 1.22 3.00 9 1.00 2.25 6.00 12 1.00 2.70 7.00 10
TS mg/L
Turbidity NTU < 29 above background 1.94 4.00 8.80 15 0.72 2.19 10.20 9 1.00 2.66 10.10 12 1.30 3.09 5.10 10
Temperature °C ns 18.80 24.17 28.90 15 21.10 24.09 28.60 9 18.80 23.48 28.60 12 21.30 25.13 28.50 10

Ions
Conductivity µmhos/cm < 1275 47.00 206.07 388.00 15 71.00 91.56 131.00 9 68.00 111.83 160.00 12 77.00 196.70 260.00 10
Chloride (Total) mg/L ns 10.00 17.00 24.00 2 20.00 -- 20.00 1 8.00 13.50 19.00 2 22.00 -- 22.00 1
Fluoride (Dissolved) mg/L 10 0.03 0.32 0.53 13 0.14 0.29 0.36 9 0.16 0.30 0.38 12 0.13 0.27 0.37 10
Sulfate (Total) mg/L ns 3.00 19.15 76.00 13 1.00 1.89 5.00 9 1.00 4.00 10.00 12 3.00 15.50 26.00 10
Calcium (Dissolved) mg/L ns 7.30 10.70 14.10 2 6.30 -- 6.30 1 8.20 8.50 8.80 2 13.00 -- 13.00 1
Magnesium (Dissolved) mg/L ns 3.60 5.90 8.20 2 3.20 -- 3.20 1 3.40 3.60 3.80 2 5.40 -- 5.40 1
Sodium (Dissolved) mg/L ns 4.10 7.05 10.00 2 8.50 -- 8.50 1 4.30 6.80 9.30 2 8.90 -- 8.90 1
Potassium (Dissolved) mg/L ns 1.60 3.50 5.40 2 0.80 -- 0.80 1 0.10 0.15 0.20 2 4.40 -- 4.40 1
Silica (Dissolved) mg/L ns 3.00 3.50 4.00 2 6.00 -- 6.00 1 4.00 4.50 5.00 2 2.00 -- 2.00 1

Alkalinity and pH
Alkalinity mg/L as CaCO3 > 20.0 37.00 -- 37.00 1 6.00 -- 6.00 1 17.00 -- 17.00 1 27.00 -- 27.00 1
pH Std Units 6.5 - 8.0 5.40 6.53 7.07 15 5.06 5.41 5.87 9 5.48 5.91 6.41 12 5.66 6.34 6.88 10

Nutrients
Ammonia mg/L ≤ 0.02 0.03 0.08 0.22 13 0.03 0.05 0.08 9 0.03 0.06 0.25 12 0.04 0.13 0.40 10
NOX mg/L ns 0.02 0.15 0.69 13 0.04 0.06 0.10 9 0.02 0.06 0.09 12 0.06 1.71 7.95 10
TKN mg/L ns 1.20 1.62 2.80 13 1.60 1.91 2.50 9 1.60 2.08 2.90 12 1.20 2.26 3.40 10
Total P mg/L ns 0.26 0.48 1.05 13 0.25 0.46 0.98 9 0.34 0.68 1.31 12 0.27 0.57 1.09 10
Ortho-P mg/L ns 0.18 0.39 0.91 13 0.23 0.39 0.71 9 0.26 0.56 1.16 12 0.28 0.48 0.96 10

Oxygen and Oxygen Demand:
Dissolved Oxygen mg/L > 5.0 1.60 4.07 5.60 15 1.70 4.20 7.00 9 0.20 2.81 5.10 12 1.60 3.03 4.70 10
BOD mg/L ns 1.20 1.40 1.60 2 na na na na 1.10 -- 1.10 1 na na na na
COD mg/L ns 76.00 87.00 98.00 2 na na na na 96.00 -- 96.00 1 na na na na
TOC mg/L as C ns 32.00 36.00 40.00 2 na na na na 39.00 -- 39.00 1 na na na na

Chorophyll na na na na
Chlorophyll a mg/L ns 1.00 4.77 15.00 13 1.00 2.11 6.00 9 1.00 4.00 15.00 12 1.00 3.80 8.00 10
Pheophytin a mg/m3 ns 4.00 7.80 13.40 3 9.00 -- 9.00 1 6.00 7.50 9.00 2 10.00 -- 10.00 1

Radioactivity
Gross Alpha pCi/L ≤ 15.0 1.00 1.70 3.70 10 1.00 1.17 2.00 7 1.00 1.31 3.00 9 1.00 1.37 2.30 7
Radium 226 pCi/L 0.50 0.78 1.00 4 1.00 -- 1.00 1 0.50 0.83 1.00 3 1.00 1.00 1.00 2
Radium 228 pCi/L 0.00 0.00 0.00 2 na na na na 0.00 -- 0.00 1 na na na na
Gross Beta pCi/L ns 1.70 3.65 5.60 2 na na na na 2.90 -- 2.90 1 na na na na

Microbiology
Fecal Coliforms MPN/100 2.00 451.00 900.00 2 na na na na 70.00 -- 70.00 1 na na na na

Metals
Iron mg/L ≤ 1.0 0.50 0.60 0.70 2 0.50 -- 0.50 1 0.70 0.83 0.95 2 0.70 -- 0.70 1

NOTE:
ns = no established standard
'--' = indicates only one sample, and therefore no mean
na = no analysis available

Source: IMC, 2002.

≤ 5.0

< 200 Montly avg.
< 400 in 10%

< 800 

Class III Surface 
Water Standard, 

F.A.C. 62-302

Table 3.6-7 - Comparison of Water Quality for Ona Mine for 1998 - 2001 Monitoring.

Units
Oak Creek

Parameter
Hickory Creek

Ona SW-5 Ona SW-6 Ona SW-7 Ona SW-8
Brushy Creek Oak Creek

    



ONA-1 ONA-2 ONA-3 ONA-4 ONA-5 ONA-6 ONA-7 ONA-8 ONA-9 ONA-10 ONA-11 ONA-12
Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation

ft MSL ft MSL ft MSL ft MSL ft MSL ft MSL ft MSL ft MSL ft MSL ft MSL ft MSL ft MSL
Land Surface 

Elevation 110.6 110.2 110.1 96.5 94 93.9 81.7 81.7 81.5 103.4 103.3 103.2

Date
3/26/99 101.36 106.66 105.77 70.19 86.94 89.63 73.38 77.18 77.32 93.96 98.46 98.60
4/29/99 100.34 109.64 109.25 73.11 86.12 89.5 72.23 75.61 77.49 91.99 97.84 98.07
5/23/99 99.75 106.93 106.09 74.32 86.25 89.14 70.98 75.15 76.8 91.47 97.38 97.55
6/23/99 100.21 109.62 108.78 75.7 88.61 92.03 70.85 78.83 80.6 92.39 98.3 98.63
7/28/99 100.93 109.98 109.24 78.1 88.94 92.23 71.54 78.96 81.1 93.77 99.15 99.45
8/29/99 101.55 109.79 108.71 79.8 89.11 92.29 72.39 79.71 80.9 96.62 101.35 101.52
9/28/99 101.32 110.02 109.47 60.61 89.14 93.01 72.95 79.38 81.01 96.85 101.35 101.58
10/1/99 -- -- -- 60.74 -- -- -- -- -- -- -- --

10/27/99 101.26 107.82 107.27 61.86 88.02 90.85 73.44 78.92 -- -- -- --
11/10/99 100.96 107.36 107 62.28 88.02 90.98 73.54 78.73 78.83 97.47 101.09 101.16
12/14/99 99.91 105.66 105.52 62.29 87.02 89.87 73.32 77.56 77.67 95.52 99.54 99.65
1/13/00 99.39 105.19 105.23 61.46 87.14 90.13 73.25 77.87 78.18 95.44 99.25 99.94
2/10/00 98.97 104.18 104.28 61.5 87.07 89.8 72.95 77.75 77.95 95.21 99.48 99.55
3/29/00 98.45 102.57 102.44 59.33 86.02 88.81 71.7 75.77 79.6 92.78 98.46 98.7
4/21/00 96.83 102.47 102.51 57.17 85.66 88.72 70.69 74.89 76.21 91.96 97.74 97.94
5/12/00 96.35 106.05 104.54 55.43 85.01 87.99 69.64 73.94 75.81 90.98 97.12 97.35
6/15/00 94.87 102.44 102.64 52.24 84.12 87.34 67.77 72.72 75.19 89.18 96.3 96.6
7/28/00 94.24 101.71 102.79 51.16 85.96 89.92 67.01 74.23 77.95 90.52 96.99 97.28
8/29/00 94.25 103.37 103.63 52.38 85.99 89.27 66.78 73.49 77.46 92.06 97.35 97.61
9/22/00 93.98 100.7 103.43 54.02 87.76 91.77 67.24 75.68 80.8 93.83 99.45 99.91

10/27/00 93.91 98.07 100.57 55.53 86.48 89.86 68.52 74.95 77.88 93.31 97.97 98.2
11/30/00 93.52 96.17 98.84 55.72 85.96 89.54 68.29 73.58 77.22 91.96 97.18 97.42
12/24/00 93.52 96.56 98.41 55.36 85.47 88.88 67.8 73.02 76.47 91.44 96.79 97.05
2/23/01 92.99 96.96 98.21 53.12 84.85 88.41 66.55 72.24 75.43 89.94 96.1 96.39
3/30/01 92.74 96.55 97.64 52.39 85.24 91.43 66.45 72.52 77.93 90.14 96.55 97.02
4/11/01 92.6 97.16 98.24 52.17 86.4 90.23 66.21 74.19 77.78 91.68 97.85 98.1
5/19/01 92.07 96.70 97.65 51.03 84.64 88.49 66.06 72.23 75.62 -- 96.59 96.89
6/24/01 92.2 97.71 98.41 50.21 86.84 92 65.93 74.36 81.06 93.72 100.76 101.22
7/31/01 94.73 102.4 105.56 52.15 89.17 92.62 68.88 79.05 81.36 96.85 102.27 102.37

1Notes: Wells Ona-1, Ona-4, Ona-7 and Ona-10 are in Upper Intermediate Aquifer
Wells Ona-2, Ona-5, Ona-8 and Ona-11 are in Phosphate Matrix
Wells Ona-3, Ona-6, Ona-9 and Ona-12 are in Surficial Aquifer
See Figure 3.7-3 for Well Locations.
See Figure 3.7-4(a-d) for Water Level Graphs from IMC Well Clusters
-- = No Data Available
ft MSL = Feet above Mean Sea Level

Source: IMC, 2002.

Table 3.7-1 - Groundwater Elevations from Ona Mine in Onsite Well Clusters.

Well Cluster1

Horse Creek - North Horse Creek - South Brushy Creek - South Hickory Creek - South



Well # Test Date
Test 

Type1

Radius of 
Casing 
(feet)

Porosity of 
Sandpack

Radius of 
Borehole 

(feet)2

Total 
Depth 
(feet)

Ht. Of WT 
Above 

Botton of 
Well (feet)

Base of 
Aquifer 
(feet)

Ht of WT 
Above Base 
of Aquifer 

(feet)

Total 
Screen 
Length 
(feet)

Saturated 
Screen 
length 
(feet)

Hydraulic 
Conductivity 

(ft/day)

ONA-1 8/27/99 FH 0.08 0.3 0.229 136 124.51 Unknown 186.765 10 10 1.4
ONA-2 8/27/99 RH 0.08 0.3 0.242 50 46.5 84 80.5 10 10 3.8
ONA-3 8/27/99 RH 0.08 0.3 0.229 22 17.75 22 17.75 18 17.75 2.2
ONA-4 8/27/99 FH 0.08 0.3 0.396 137 120.39 Unknown 180.585 10 10 0.4
ONA-5 8/27/99 RH 0.08 0.3 0.242 67 59.4 80 72.4 10 10 10.7
ONA-6 8/27/99 RH 0.08 0.3 0.292 8 3.67 8 3.67 5 3.67 15.5
ONA-7 8/27/99 FH 0.08 0.3 0.396 107 95.4 Unknown 143.1 10 10 1
ONA-8 8/27/99 RH 0.08 0.3 0.396 75 70.5 99 94.5 10 10 6.2
ONA-9 8/27/99 RH 0.08 0.3 0.242 8 4.07 8 4.07 6 4.07 6.5

ONA-10 8/27/99 FH 0.08 0.3 0.396 90 73.34 Unknown 110.01 10 10 2
ONA-11 8/27/99 RH 0.08 0.3 0.242 57 52.37 80 75.37 10 10 11
ONA-12 8/27/99 RH 0.08 0.3 0.292 24 19.15 24 19.15 20 19.15 25.9

1Note:
2Note:

Source: IMC, 2002.

Table 3.7-2 - Results of Slug Test Conducted in Ona Mine Wells.

10" Bit = .417 ft

RH = Rising Head Slug Test, FH = Falling Head Slug Test
5½" Bit = .229 ft
5 7/8" Bit = .242 ft
7" Bit = .292 ft
9½" Bit = .396 ft



Parameter Surficial Aquifer Intermediate Aquifer Floridan Aquifer
Aquifer Thickness (ft) 10-80 150-300 1200
Porosity 0.3 -- --
Hydraulic Conductivity (ft/day) 10-20 -- --
Transmissivity (ft2/day) 200-1,700 6,000 130,000-200,000
Storage Coefficient 0.01-0.2 0.001-0.002 0.0004-0.0008
Well Yield (gpm) 5-50 50-200 1,000-3,000
Note: 

-- = No Data Available
Source: IMC, 2002.

Table 3.7-3 - Summary of Aquifer Characteristics on or Near Ona Mine Site.



Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Color PCU <5 -- 420 5 -- 500 15 -- 40 <5 -- 20
TDS mg/L 2 -- 34 92 -- 104 42 -- 101 8 -- 28

Ions
Conductivity µmhos/cm 41 -- 320 90 160 293 82 103 147 21 35.8 45
Chloride (Dissolved) mg/L 0.15 -- 69 0.94 17.4 34 1.5 7.5 19 1.6 3.9 5.2
Fluoride (Dissolved) mg/L 0.2 -- 0.2 <0.1 -- 0.6 <0.1 -- 0.3 <.10 -- <.10
Sulfate (Total) mg/L 2.5 -- 7.2 4 8.2 11 5.5 17.4 26 2.7 4.2 6.5
Calcium (Dissolved) mg/L 1.1 -- 2.2 1.4 -- 13 3.1 -- 10 0.9 -- 2.3
Magnesium (Dissolved) mg/L 0.34 -- 0.7 1.7 -- 6 2.8 -- 3.6 0.42 -- 6.2
Sodium (Dissolved) mg/L 0.87 -- 1.5 6.4 -- 19 2.7 -- 6.7 1.6 -- 1.9
Potassium (Dissolved) mg/L <0.1 -- <0.1 0.15 -- 0.21 3 -- 8.1 <.10 -- 0.22
Silica (Dissolved) mg/L 1.4 -- 2.8 6.2 -- 12 4.8 -- 6.6 0.8 -- 2.3
Strontium (Dissolved) µg/L 20 -- 53 <1.0 -- 11 6 -- 13 5 -- 36

Alkalinity and pH --
Alkalinity mg/L as CaCO3 <1.0 -- 24 <1.0 21.4(1) 48 6.6 10.6 23 <.50 -- 5.6
pH Std Units 4.7 -- 5.8 5 5.75 6.2 5 5.5 6 4.8 5.4 6.5

Nutrients
Ammonia mg/L 0.03 -- 0.05 0.1 -- 0.11 0.04 -- 0.05 <.20 -- 4.9
NO2+NO3 mg/L as N 0.02 -- 0.06 0.02 -- 0.05 <0.02 -- 0.02 <.20 -- <.20
TKN mg/L 0.27 -- 4.2 0.54 -- 1.1 0.2 -- 0.59 0.02 -- 0.02
Total P mg/L 0.08 -- 3.1 0.25 -- 3.9 0.21 -- 2 <.20 -- 11
Ortho-P mg/L 0.06 -- 0.16 0.2 -- 0.5 0.16 -- 0.56 0.02 -- 0.07

NOTE:
-- = No Data Available
(1) = Mean value is estimated using a log-probability regression to predict the values below the detection limit.
Source: USGS, 1997.

Watkins Road Well 
(Site W1)Parameter Units

Table 3.7-4 - Statistical Summary of Physical and Chemical Constituents in Surficial Aquifer Water in the Horse Creek Basin, 1993-1995.

West Fork Horse Creek 
(site W4)

Lettis Well 
(Site W3)

Mitchell Hammock Well 
(Site W2)



Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum
General Parameters

Color PCU 200 -- 240 260 -- 580 20 -- 640 70 -- 440
TDS mg/L 168 -- 237 119 -- 146 217 -- 451 64 -- 138

Ions
Conductivity µmhos/cm 141 -- 236 45 60 71 133 321 578 44 74.7 93
Chloride (Dissolved) mg/L 18 23 28 0.12 2.96 12 6.9 64.5 120 0.25 3.8 6.7
Fluoride (Dissolved) mg/L 0.1 -- 0.2 0.3 -- 0.4 <.10 -- <.10 -- -- --
Sulfate (Total) mg/L 15 -- 52 0.4 4.29 10 0.6 6.87 14 0.5 5.8(1) 13
Calcium (Dissolved) mg/L 13 -- 28 9.4 -- 10 3.2 -- 22 1.1 -- 3.1
Magnesium (Dissolved) mg/L 0.94 -- 1.2 0.72 -- 0.94 3.9 -- 5.8 0.88 -- 2
Sodium (Dissolved) mg/L 5 -- 6.4 1 -- 2.8 41 -- 57 1.9 -- 4.7
Potassium (Dissolved) mg/L 2.3 -- 3.8 0.78 -- 2.3 3.5 -- 4.6 3.9 -- 14
Silica (Dissolved) mg/L 5.8 -- 6 3.9 -- 9.4 1 -- 3.8 0.9 -- 6.2
Strontium (Dissolved) µg/L 46 -- 83 20 -- 24 10 -- 45 4 -- 9

Alkalinity and pH
Alkalinity mg/L as CaCO3 -- -- -- <1.0 7.6(1) 13 <.1 -- 7.8 4.3 -- 13
pH Std Units 4.1 -- 5.6 4.4 5.2 5.7 5.4 -- 5.9 5.1 -- 6

Nutrients
Ammonia mg/L 0.04 -- 0.1 0.17 -- 0.18 0.04 -- 0.04 0.03 -- 0.09
NO2+NO3 mg/L as N 0.17 -- 0.25 <.02 -- 0.27 <0.02 -- 0.02 -- <0.02 --
TKN mg/L 1.5 -- 1.9 1.6 -- 2.7 <.2 -- 2.2 0.68 -- 2
Total P mg/L 0.25 -- 0.37 0.79 -- 1.5 0.02 -- 0.07 0.09 -- 0.26
Ortho-P mg/L 0.22 -- 0.34 0.75 -- 1.3 -- -- -- 0.07 -- 0.17

NOTE:
-- = No Data Available
(1) = Mean value is estimated using a log-probability regression to predict the values below the detection limit.
Source: USGS, 1997.

Parameter Units
Carlton Well 

(Site W6)
West Fork Buzzard Roost Well 

(Site W7)

Table 3.7-4 - Statistical Summary of Physical and Chemical Constituents in Surficial Aquifer Water in the Horse Creek Basin, 1993-1995.

Buzzard Roost Well 
(Site W8)

Brushy Creek Well 
(Site W5)



Units Surficial Aquifer System Upper Floridan Aquifer Lower Floridan Aquifer
General Parameters

TDS mg/L 48-98 343-360 244-292
Turbidity JTU 78 0.1-0.6 0.1-2.1
Temperature °C 25 24.4(1) 25-28.5
Hardness mg/L 10-24 208-212 190-206

Dissolved Ions
Conductivity µmhos/cm 67-116 490-515 375-410
Chloride mg/L 5-14 34-43 8-11
Fluoride mg/L 0.2-1.4 3.1-5 0.48-0.52
Sulfate mg/L 1-12 10-38 31-60
Calcium mg/L 2.4-18 38.1-45.8 51-53
Magnesium mg/L 0.5-2.9 24-27 14-18
Sodium mg/L 3.6-17.6 18-24 5.4-6.8
Potassium mg/L 0.26-6.72 2.8-3.0 1.2-1.6

Alkalinity and pH
Alkalinity mg/L as CaCO3 10-48 159-177 140-148
pH Std Units 5.3-6.5 7.0-7.3 7.4-7.6

Nutrients
Nitrate mg/L as N 0.07-9.7 0.03-0.04 0.001-0.1
Phosphate mg/L 0.4-6.06 <0.01(1) <0.01-0.04
Total P mg/L 0.4 0.01 0.01-0.032

Radioactivity
Gross Alpha pCi/L 10.4+/-6.0 -- 8.7+/-4.9 - 18.3+/-5.4
Radium 226 pCi/L 1.8+/-0.04 7.05+/-0.1 1.11+/-0.05 - 1.8+/-0.04

Metals
Iron mg/L 0.3-2.2 <0.1(1) --

NOTE:
(1) = no range available as multiple samples have same value
-- = no data
Source: USEPA, 1981.

Parameter

Table 3.7-5 - Summary of Groundwater Quality Analysis on Ona Property in 1976



Min Max Min Max Min Max
pH Std Units 5.1 8.6 7.2 11.6 7.9 8
Temperature °C 23 25 23 25 25.6 26.8
Conductivity µmhos/cm 51 610 320 5538 480 620
Total Coliform #/100 mL 0 0 0 0 -- --
E Coli #/100 mL 0 0 0 0 -- --
Aluminum mg/L 0.1 1.9 0.1 5.7 -- --
Dissolved Aluminum mg/L 0.1 0.9 0.1 0.2 -- --
Calcium mg/L 2.7 84 32 155 49.8 70.9
Iron mg/L 0.23 6.3 0.054 2.1 0.05 <0.1
Dissolved Iron mg/L 0.023 0.58 0.011 0.034 -- --
Magnesium mg/L 0.76 31 0.11 30 23 32.4
Manganese mg/L 0.007 0.11 0.005 0.038 <0.01 <0.03
Potassium mg/L 0.2 5.1 1.6 402 2 3.2
Sodium mg/L 3.9 32 14 151 10.9 18.8
Zinc mg/L 0.005 0.046 0.005 0.019 -- --
NOX mg/L 0.02 2 0.02 0.02 -- --
Total Nitrogen mg/L 0.14 3.4 0.38 3 0.2 2.4
TOC mg/L 3.3 33 4.2 15 <1.0 8.2
Total Phosphorus mg/L 0.1 2.3 0.1 5.1 <0.05 <0.1
Gross Alpha pCi/L 1.8 180 4 41.1 3+/-5 3.6+/-0.9
Dissolved Gross Alpha pCi/L 1.3 79 3 24.8 -- --
Radium 226 pCi/L 0.5 2.5 0.8 7.3 1.5+/-.1 --
Dissolved Radium 226 pCi/L 0.5 1.1 0.5 4.1 -- --
Radium 228 pCi/L 0 1.2 0.2 0.9 <0.5+/-0.5 --
Dissolved Radium 228 pCi/L 0 0.2 0 0.8 -- --
Alkalinity mg/L CaCO3 4.5 250 167 1000 146 162
Chloride mg/L 5.5 52 5.5 106 10.9 14
Color PCU 0 100 0 15 <5.0 <5.0
Fluoride mg/L 0.2 1.2 0.76 3.7 0.9 1.3
Silica mg/L 6.2 37 12 47 -- --
Sulfate mg/L 1 42 1 32 131 191
Surfactants mg/L 0.02 0.13 0.02 0.05 -- --
TDS mg/L 56 334 240 1270 430 446
Turbidity NTU 8.5 80 2 330 0.18 0.28
Source: IMC, 2002; Farmland, 2000.

Units Floridan AquiferSurficial Aquifer Intermediate Aquifer

Table 3.7-6 - Summary of Groundwater Quality on or Near the Ona Mine Site 

Parameter



Ona Dupe-2
31-Aug-99 13-Dec-99 31-Aug-99 31-Aug-99 13-Dec-99 31-Aug-99 14-Dec-99 31-Aug-99 14-Dec-99

pH Std Units 5.5 5.35 7.8 5.68 6.2 7.4 5.1 5.4
Temperature °C 24 23 23 24
Conductivity umhos/cm 90 51 320 158 220 170 140 87
Total Coliform #/100 mL P P P P P
E Coli #/100 mL A P A A A
Aluminum mg/L 0.5 0.4 0.5 0.4 0.4 1.9 0.9 0.9 0.3
Dissolved Aluminum mg/L 0.3 0.2 0.9 0.1
Calcium mg/L 4.4 2.7 4.4 22 11 22 19 4.1 2.9
Iron mg/L 1.2 0.3 1.3 6.3 1.3 1.5 2 3.5 3.6
Dissolved Iron mg/L 0.1 0.58 0.052 0.53
Magnesium mg/L 1.2 0.76 1.2 6.2 4.5 2.3 6.3 2.4 1.6
Manganese mg/L 0.007 0.007 0.008 0.11 0.007 0.063 0.019 0.027 0.008
Potassium mg/L 0.36 0.25 0.35 5.1 3.4 3.8 0.48 0.2 0.24
Sodium mg/L 5 3.9 5.1 20 7.4 24 10 8.4 8.4
Zinc mg/L 0.005 0.006 0.005 0.005 0.011 0.041 0.046 0.015 0.005
NOX mg/L 0.02 0.02 0.04 2 0.02
Total Nitrogen mg/L 0.48 0.32 1.8 3.4 0.64
TOC mg/L 7.1 7.6 33 19 13
Total Phosphorus mg/L 0.58 0.5 0.1 0.24 1.3
Gross Alpha pCi/L 13.1 9.9 13.9 14 3.7 9.7 4.6 47.2 180
Dissolved Gross Alpha pCi/L 4.1 3.9 3.5 79
Radium 226 pCi/L 1.3 1.2 1.2 0.8 0.9 0.8 2.5 1.9
Dissolved Radium 226 pCi/L 0.6 0.8 0.7 1.1
Radium 228 pCi/L 0.3 0.3 1.2 0.2 0 0.2 0.1 0.3 0.2
Dissolved Radium 228 pCi/L 0 0.2 0.1 0.2 0.2
Alkalinity mg/L CaCO3 4.5 5.1 63 60 8.1
Chloride mg/L 8 7.5 15 5.5 7.5
Color PCU 5 10 100 40 15
Fluoride mg/L 0.42 0.36 0.2 0.6 0.3
Silica mg/L 6.2 6.6 9.2 16 9.1
Sulfate mg/L 10 11 36 42 18
Surfactants mg/L 0.02 0.02 0.13 0.02 0.08
TDS mg/L 58 70 186 182 56
Turbidity mg/L 10 8.5 80 51 19
Water Elevation ft MSL 109.41 93.06 79.2 100.56

Notes:
The equipment blank was positive for total coliform.
Iron was detected in the equipment blank at 0.05 mg/l; any reading below 0.25 mg/l was qualified as estimated.
Manganese was detected in the equipment blank at 0.008 mg/l; any reading above 0.04 mg/l was qualified as estimated.
Potassium was detected in the equipment blank at 0.06 mg/l; any reading below 0.3 mg/l was qualified as estimated.
Sodium was detected in the equipment blank at 1.3 mg/l; any reading below 6.5 mg/l was qualified as estimated.
Zinc was detected in the equipment blank at 0.02 mg/l; any reading below 0.1 mg/l was qualified as estimated.
Total nitrogen was detected in the equipment blank at 0.36 mg/l; any reading below 1.8 mg/l was qualified as estimated.
Total organic carbon was detected in the equipment blank at 2.9 mg/l; any reading below 14.5 mg/l was qualified as estimated.
Gross Alpha and Radium 226 95% confidence intervals were both above zero, but the lower bound was less than 0.5 pCi/L.
Alkalinity in the equipment blank was determined to be 4.5 mg/l; any reading below 22.5 mg/l was qualified as estimated.
Chloride was detected in the equipment blank at 0.5 mg/l; any reading below 2.5 mg/l was qualified as estimated.
Fluoride was detected in the equipment blank at 1.3 mg/l; any reading below 6.5 mg/l was qualified as estimated.
Silica was detected in the equipment blank at 1 mg/l; any reading below 5 mg/l was qualified as estimated.
A reading of 0.73 NTU's was determined on the equipment blank; any reading below 3.65 NTU was qualified as estimated.
E Coli was detected in the duplicate, but not in the original sample.
Ona-7 was a turbid sample.
Wells Ona-4 and Ona-8 appear to be affected by residuals from the drilling process

Source: IMC, 2002.

Parameter
Surficial Aquifer System

Ona-3

Table 3.7-7 - Groundwater Quality Collected at the Ona Mine Clusters 

Ona-12Ona-6 Ona-9Units



31-Aug-99 13-Dec-99 31-Aug-99 13-Dec-99 31-Aug-99 14-Dec-99 31-Aug-99 14-Dec-99
pH Std Units 6.7 6.06 8.4 8.6 7.9 8.19 7.1 6.51
Temperature °C 24 25 24 23
Conductivity umhos/cm 120 115 440 418 420 610 160 112
Total Coliform #/100 mL P P P P
E Coli #/100 mL A A A A
Aluminum mg/L 0.5 0.2 0.1 0.1 0.6 0.8 0.2 0.2
Dissolved Aluminum mg/L 0.1 0.1 0.1 0.1
Calcium mg/L 12 12 44 45 84 76 11 9.8
Iron mg/L 1.7 1.5 2.6 2.2 0.23 0.35 1.1 0.75
Dissolved Iron mg/L 0.052 0.023 0.027 0.079
Magnesium mg/L 4.2 4.3 25 27 31 30 3.9 3.8
Manganese mg/L 0.02 0.023 0.051 0.04 0.009 0.009 0.009 0.007
Potassium mg/L 1.1 1.1 0.62 0.71 1.5 1.4 0.68 2.1
Sodium mg/L 4.2 4.2 6.5 6.7 32 29 5.1 5.6
Zinc mg/L 0.007 0.014 0.008 0.006 0.006 0.016 0.005 0.013
NOX mg/L 0.02 0.02 0.02 0.02
Total Nitrogen mg/L 0.5 0.44 0.45 0.14
TOC mg/L 6.9 3.3 5.9 3.6
Total Phosphorus mg/L 2.3 0.1 0.64 2
Gross Alpha pCi/L 2.3 1.8 5 2.1 5.4 3.2 2.3 3.6
Dissolved Gross Alpha pCi/L 1.3 3.1 3.4 2.6
Radium 226 pCi/L 0.5 0.7 0.7 0.6 0.9 0.9 0.5 0.7
Dissolved Radium 226 pCi/L 0.5 0.7 0.8 0.5
Radium 228 pCi/L 0 0 0.1 0 0.1 0.2 0 0
Dissolved Radium 228 pCi/L 0 0.1 0.2 0
Alkalinity mg/L CaCO3 44 214 250 38
Chloride mg/L 8 12 52 6.5
Color PCU 5 5 5 0
Fluoride mg/L 0.96 0.38 1.2 0.79
Silica mg/L 19 37 21 32
Sulfate mg/L 2.2 1 8.7 1
Surfactants mg/L 0.02 0.02 0.02 0.02
TDS mg/L 72 264 334 58
Turbidity mg/L 15 25 58 12
Water Elevation ft MSL 109.89 88.91 79.29 100.47

Notes:
The equipment blank was positive for total coliform.
Iron was detected in the equipment blank at 0.05 mg/l; any reading below 0.25 mg/l was qualified as estimated.
Manganese was detected in the equipment blank at 0.008 mg/l; any reading above 0.04 mg/l was qualified as estimated.
Potassium was detected in the equipment blank at 0.06 mg/l; any reading below 0.3 mg/l was qualified as estimated.
Sodium was detected in the equipment blank at 1.3 mg/l; any reading below 6.5 mg/l was qualified as estimated.
Zinc was detected in the equipment blank at 0.02 mg/l; any reading below 0.1 mg/l was qualified as estimated.
Total nitrogen was detected in the equipment blank at 0.36 mg/l; any reading below 1.8 mg/l was qualified as estimated.
Total organic carbon was detected in the equipment blank at 2.9 mg/l; any reading below 14.5 mg/l was qualified as estimated.
Gross Alpha and Radium 226 95% confidence intervals were both above zero, but the lower bound was less than 0.5 pCi/L.
Alkalinity in the equipment blank was determined to be 4.5 mg/l; any reading below 22.5 mg/l was qualified as estimated.
Chloride was detected in the equipment blank at 0.5 mg/l; any reading below 2.5 mg/l was qualified as estimated.
Fluoride was detected in the equipment blank at 1.3 mg/l; any reading below 6.5 mg/l was qualified as estimated.
Silica was detected in the equipment blank at 1 mg/l; any reading below 5 mg/l was qualified as estimated.
A reading of 0.73 NTU's was determined on the equipment blank; any reading below 3.65 NTU was qualified as estimated.
E Coli was detected in the duplicate, but not in the original sample.
Ona-7 was a turbid sample.
Wells Ona-4 and Ona-8 appear to be affected by residuals from the drilling process

Source: IMC, 2002.

UnitsParameter Ona-11
Surficial (Matrix) Aquifer System
Ona-5 Ona-8

Table 3.7-7 - Groundwater Quality Collected at the Ona Mine Clusters 

Ona-2



Equip. Blank
Ona EB-1

31-Aug-99 13-Dec-99 31-Aug-99 13-Dec-99 31-Aug-99 14-Dec-99 31-Aug-99 14-Dec-99 31-Aug-99
pH Std Units 7.2 7.62 11 11.6 8.1 7.22 7.2 7.39
Temperature °C 24 25 24 23
Conductivity umhos/cm 360 445 1000 5538 400 637 320 356
Total Coliform #/100 mL P A A P P
E Coli #/100 mL A A A A A
Aluminum mg/L 0.6 0.7 0.3 0.2 5.7 1.2 0.1 0.1 0.1
Dissolved Aluminum mg/L 0.1 0.2 0.1 0.1
Calcium mg/L 70 63 119 155 122 68 38 32 0.32
Iron mg/L 0.55 0.53 0.24 0.054 2.1 0.39 0.19 0.088 0.049
Dissolved Iron mg/L 0.023 0.034 0.011 0.025
Magnesium mg/L 30 28 3.8 0.11 27 19 16 17 0.05
Manganese mg/L 0.019 0.012 0.013 0.005 0.038 0.01 0.012 0.005 0.008
Potassium mg/L 4.3 2.3 356 402 3.6 2.2 2 1.6 0.06
Sodium mg/L 19 18 131 151 41 42 14 14 1.3
Zinc mg/L 0.005 0.019 0.006 0.019 0.014 0.008 0.009 0.006 0.015
NOX mg/L 0.02 0.02 0.02 0.02 0.02
Total Nitrogen mg/L 0.38 3 1.3 0.41 0.36
TOC mg/L 5.2 15 4.2 7.2 2.9
Total Phosphorus mg/L 1.1 0.1 5.1 0.1 0.1
Gross Alpha pCi/L 9.4 6.6 12.4 40.5 41.1 5.4 4.2 4 1.3
Dissolved Gross Alpha pCi/L 3 24.8 3.2 3.8
Radium 226 pCi/L 2 1.3 3.2 5.8 7.3 0.9 0.8 1.6 0.3
Dissolved Radium 226 pCi/L 0.6 4.1 0.5 1
Radium 228 pCi/L 0.3 0.3 0.7 0.6 0.9 0.2 0.2 0.6 0
Dissolved Radium 228 pCi/L 0 0.8 0 0.3
Alkalinity mg/L CaCO3 233 1000 167 177 4.5
Chloride mg/L 10 25 106 5.5 0.5
Color PCU 0 15 5 5 0
Fluoride mg/L 2.4 0.76 3.7 1.1 0.13
Silica mg/L 47 16 12 29 1
Sulfate mg/L 1 32 10 1 1
Surfactants mg/L 0.02 0.05 0.02 0.02 0.02
TDS mg/L 402 1270 350 240 2
Turbidity mg/L 44 75 330 2 0.73
Water Elevation ft MSL 101.47 59.36 72.39 96.23

Notes:
The equipment blank was positive for total coliform.
Iron was detected in the equipment blank at 0.05 mg/l; any reading below 0.25 mg/l was qualified as estimated.
Manganese was detected in the equipment blank at 0.008 mg/l; any reading above 0.04 mg/l was qualified as estimated.
Potassium was detected in the equipment blank at 0.06 mg/l; any reading below 0.3 mg/l was qualified as estimated.
Sodium was detected in the equipment blank at 1.3 mg/l; any reading below 6.5 mg/l was qualified as estimated.
Zinc was detected in the equipment blank at 0.02 mg/l; any reading below 0.1 mg/l was qualified as estimated.
Total nitrogen was detected in the equipment blank at 0.36 mg/l; any reading below 1.8 mg/l was qualified as estimated.
Total organic carbon was detected in the equipment blank at 2.9 mg/l; any reading below 14.5 mg/l was qualified as estimated.
Gross Alpha and Radium 226 95% confidence intervals were both above zero, but the lower bound was less than 0.5 pCi/L.
Alkalinity in the equipment blank was determined to be 4.5 mg/l; any reading below 22.5 mg/l was qualified as estimated.
Chloride was detected in the equipment blank at 0.5 mg/l; any reading below 2.5 mg/l was qualified as estimated.
Fluoride was detected in the equipment blank at 1.3 mg/l; any reading below 6.5 mg/l was qualified as estimated.
Silica was detected in the equipment blank at 1 mg/l; any reading below 5 mg/l was qualified as estimated.
A reading of 0.73 NTU's was determined on the equipment blank; any reading below 3.65 NTU was qualified as estimated.
E Coli was detected in the duplicate, but not in the original sample.
Ona-7 was a turbid sample.
Wells Ona-4 and Ona-8 appear to be affected by residuals from the drilling process

Source: IMC, 2002.

UnitsParameter Ona-10Ona-1 Ona-4 Ona-7
Intermediate Aquifer System

Table 3.7-7 - Groundwater Quality Collected at the Ona Mine Clusters 



Table  3.8-1 -  Soils Descriptions Found on the Ona Mine  Site
                     

MAP 
No.

SOIL 
NAME

SOIL
DESCRIPTION

SEASONAL HIGH
WATER

PERMEABILITY HYDROLOGIC
SOIL GROUP

DEGREE AND
KIND OF
LIMITATIONS
FOR PONDS &
EMBANKMENTS

DEPTH
(feet)

DURATION
(months)

DEPTH
(in)

RATE
(in/hr)

2 Zolfo fine
sand

This is a somewhat poorly drained, nearly level soil on
broad ridges and knolls on uplands.  Typically, the surface
layer is dark grayish brown fine sand about 7 inches thick.
The subsurface layer is fine sand about 56 inches thick.  It
is grayish brown in the upper 21 inches, very pale brown in
the middle 17 inches, and light brownish gray in the lower
18 inches.  The subsoil is dark brown fine sand to a depth
of 68 inches and black fine sand to a depth of 80 inches or
more

2.0 - 3.5 June - Nov. 0 - 7
7 - 63
63 - 80

6.0 - 20
6.0 - 20
0.6 - 2.0

C Severe:
Seepage

3 Fort Green
fine sand

This is a gently sloping, poorly drained soil on side slopes
adjacent to flood plains and depressions.  The individual
areas are mostly long and narrow and generally are parallel
to the flood plains or are adjacent to the depressions.  The
individual areas range from 5 to 20 acres in size. Typically,
the surface layer is very dark gray fine sand about 6 inches
thick.  The subsurface layer in the upper part is grayish
brown fine sand 11 inches thick and in the lower part is light
brownish gray fine sand 14 inches thick.  The subsoil is
light gray to a depth of 80 inches.  The upper 11 inches is
cobbly sandy clay loam, the middle 10 inches is sandy clay
loam, and the lower 28 inches is fine sandy loam.

0 - 1.0 June - Sept.  0 - 17
17 - 31 
31 - 42
42 - 80

6.0 - 20
6.0 - 20
0.06 -0.6
0.06 -0.6

D Severe:
Seepage,
Wetness

7 Basinger
fine sand

This is a poorly drained, nearly level soil in poorly defined
drainageways and sloughs in the flatwoods.  Individual
areas are irregular in shape and range from 5 to 25 acres. 
Slopes are smooth to concave and range from 0 to 2
percent.  Typically, the surface layer is black and dark gray
fine sand about 7 inches thick.  The next layer is dark
brown fine sand mixed with grayish brown fine sand to a
depth of 24 inches. The substratum is brown fine sand to a
depth of 30 inches and light gray fine sand to a depth of 80
inches.

0 - 1.0 June - Feb.  0 -14
14 - 30
30 - 80

>20
>20
>20

B/D Severe:
Seepage,
Piping,
Wetness.



Table  3.8-1 -  Soils Descriptions Found on the Ona Mine  Site
                     

MAP 
No.

SOIL 
NAME

SOIL
DESCRIPTION

SEASONAL HIGH
WATER

PERMEABILITY HYDROLOGIC
SOIL GROUP

DEGREE AND
KIND OF
LIMITATIONS
FOR PONDS &
EMBANKMENTS

DEPTH
(feet)

DURATION
(months)

DEPTH
(in)

RATE
(in/hr)

8 Bradenton
loamy fine
sand

This is a poorly drained, nearly level soil along streams and
rivers and on low-lying ridges and hammocks in flood
plains.  Individual areas are long and narrow, generally are
adjacent to streams, and range from 5 to 20 acres in size.
Typically, the surface layer is very dark gray loamy fine
sand about 4 inches thick.  The subsurface layer is fine
sand to a depth of about 15 inches.  The upper 7 inches is
gray, and the lower 8 inches is grayish brown.  The subsoil
is light gray sandy clay loam about 21 inches thick.  The
substratum is light brownish gray sandy loam to a depth of
66 inches and light gray loamy sand to a depth of 80
inches.

0 - 1.0 June - Dec.  0 - 4
4 - 19
19 - 40
40 - 80

6.0 - 20
6.0 - 20
0.6 - 2.0

D Severe:
Seepage

9 Popash
mucky fine
sand

This is a nearly level, very poorly drained soil in intermittent
ponds.  Slopes are smooth to concave and are less than 1
percent.  Typically, the surface layer is black.  The upper 10
inches is mucky fine sand, and the lower 11 inches is fine
sand.  The subsurface layer is gray fine sand to a depth of
52 inches.  The subsoil is light brownish gray sandy loam to
a depth of 80 inches or more.

+2 -1.0 June - Mar.  0 - 10
10 - 21
21 - 52
52 - 80

6.0 - 20
6.0 - 20
6.0 - 20
<0.2

D Severe:
Seepage

10 Pomona fine
sand

This is a nearly level, poorly drained soil in large areas on
low ridges in the flatwoods.  Slopes are smooth to concave
and range from 0 to 2 percent. Typically, the surface layer
is black fine sand about 3 inches thick.  The subsurface
layer is fine sand about 24 inches thick. The upper 7 inches
is gray, and the lower 17 inches is light gray.  The subsoil
extends to a depth of 80 inches.  The upper 8 inches is
dark reddish brown fine sand coated with organic matter,
the middle 22 inches is brown fine sand, and the lower 23
inches is gray fine sandy loam.

0 - 1.0 July - Sept. 0 - 3
3 - 27
27 - 46
46 - 57
57 - 80

6.0 - 20
6.0 - 20
0.6 - 2.0
6.0 - 20
0.2 - 6.0

B/D Severe:
Seepage



Table  3.8-1 -  Soils Descriptions Found on the Ona Mine  Site
                     

MAP 
No.

SOIL 
NAME

SOIL
DESCRIPTION

SEASONAL HIGH
WATER

PERMEABILITY HYDROLOGIC
SOIL GROUP

DEGREE AND
KIND OF
LIMITATIONS
FOR PONDS &
EMBANKMENTS

DEPTH
(feet)

DURATION
(months)

DEPTH
(in)

RATE
(in/hr)

11 Felda fine
sand

This complex consists of soils in broad sloughs where
stream channels are poorly defined and soils around some
larger ponds.  Permeability is rapid in the surface and
subsurface layers.  The surface layer of Felda soils is very
dark gray fine sand about 3 inches thick.  The subsurface
layer is grayish brown fine sand 21 inches thick.  Surface
layer in Palmetto soils is black sand about 8 inches thick. 
The subsurface layer is dark gray or gray sand to a depth of
25 inches.

0 - 1.0 July - March  0 - 31
31 - 58
58 - 80

6.0 - 20
0.6 - 6.0
6.0 - 20

B/D Severe:
Seepage,
Piping,
Wetness.

12 Felda fine
sand,
frequently
flooded

Nearly level, poorly drained soils along the small streams
and creeks throughout  the county. Typically, the surface
layer is black fine sand about 5 inches thick.  The
subsurface layer is fine sand to a depth of about 26 inches. 
The upper 5 inches is grayish brown, and the lower 16
inches is light gray.  The subsoil is sandy loam about 22
inches thick.  The upper 10 inches is gray, and the lower 12
inches is grayish brown.  The substratum is light gray fine
sand to a depth of 80 inches.

0 -1.0 July - Mar.  0 - 26
26 - 48
48 - 80

6.0 - 20
0.6 - 6.0
6.0 - 20

B/D Severe:
Seepage,
Piping,
Wetness.

13 Floridana
mucky fine
sand,
depressional

Nearly level, very poorly drained soil in wet depressions. 
Slopes are smooth to concave and are less than 2 percent. 
Typically, the surface layer is about 15 inches thick.  The
upper 4 inches is black, mucky fine sand and the lower 11
inches is very dark gray fine sand.  The subsurface layer is
gray fine sand to a depth of 32 inches. The subsoil is dark
gray sandy clay loam to a depth of 44 inches and gray
sandy loam to a depth of 80 inches or more.  It has lenses
and pockets of loamy fine sand and fine sand.

1 June - Feb.  0 - 15
15 - 32
32 - 80

6.0 - 20
6.0 - 20
<0.2

B/D Severe:
Ponding

15 Immokalee
fine sand

Nearly level, poorly drained soil on broad low ridges and low
knolls in the flatwoods.  Slopes are smooth to concave. 
Typically, the surface layer is very dark gray fine sand
about 5 inches thick.  The subsurface layer is very dark
gray fine sand to a depth of about 44 inches.   The subsoil
is fine sand to a depth of 80 inches. The upper 4 inches is
black, and the lower 32 inches is dark reddish brown.
Permeability is rapid in the surface and subsurface layers
and moderate in the subsoil. 

0 -1.0 June - Nov.  0 - 5
5 - 44
44 - 60
60 - 80

6 - 20
6 - 20
0.6 -2.0
6 - 20

B/D Severe:
Seepage,
Wetness, Piping
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16 Myakka fine
sand

Nearly level, poorly drained soil in broad areas of flatwoods. 
The surface layer is very dark grayish brown fine sand
about 6 inches thick. The subsurface layer is light gray fine
sand to a depth of 21 inches.  The subsoil is fine sand
about 25 inches thick.  The upper 4 inches is very dark
gray, the next 5 inches is dark reddish brown, the next 10
inches is dark brown, and the lower 6 inches is brown.  The
substratum is pale brown and light brownish gray fine sand
to a depth of 80 inches.

0 - 1.0 June - Nov.  0 - 20
20 - 33
33 - 80

6.0 - 20
0.6 - 6.0
6.0 - 20

B/D Severe:
Seepage,
Piping,
Wetness.

17 Smyrna
sand

This is a nearly level, poorly drained soil in the flatwoods. 
Typically, the surface layer is very dark gray sand about 5
inches thick.  The subsurface layer is light gray sand to a
depth of 16 inches. The subsoil is organic-coated sand to a
depth of 29 inches.  The upper part is black, and the lower
part is dark  reddish brown and dark brown.  Below the
subsoil there is a light gray sand to depth of 48 inches and
dark brown sand to a depth of 80 inches or more.

0 - 1.0 July - Oct.  0 - 16
16 - 24
24 - 80

6.0 - 20
0.6 - 6.0
6.0 - 20

B//D Severe:
Seepage,
Piping,
Wetness.

18 Cassia fine
sand

Nearly level, somewhat poorly drained soil on low ridges
slightly higher than the adjacent flatwoods.  Typically, the
surface layer is very dark gray fine sand about 6 inches
thick.  The subsurface layer is white sand to a depth of 27
inches.  The subsoil is sand to a depth of 65 inches.  In the
upper 7 inches it is dark reddish brown, and the grains are
coated with organic material; in the next 23 inches it is
brown or pale brown, and in the lower 8 inches it is dark
grayish brown and contains black very firm fragments.  The
substratum to a depth of 80 inches or more is very pale
brown and light gray sand.

1.5 - 3.5 July - Jan.  0 - 27
27 - 34
34 - 80

6.0 - 20
0.6 - 6.0
6.0 - 20

C Severe:
Seepage,
Piping,
Wetness.

19 Ona fine
sand 

This is a poorly drained, nearly level soil in the flatwoods.
The surface layer is black fine sand about 9 inches thick.
The subsoil is dark reddish brown loamy fine sand to a
depth of 16 inches.  The substratum is fine sand to a depth
of 80 inches or more.  The upper 8 inches is brown, the
next 18 inches is pale brown, the next 18 inches is light
gray, and the lower 20 inches is brown. Permeability is
moderate.

0 - 1.0 June - Nov.  0 - 9
9 - 16
16 - 80

6.0 - 20
0.6 - 2.0
6.0 -20

B/D Severe:
Seeping, Piping,
Wetness.
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20 Samsula
muck

This is a very poorly drained, nearly level organic soil in low
depressions.  Typically, the surface layer is black muck
about 25 inches thick.  Below the muck there is fine sand to
a depth of 65 inches or more.  In the upper 8' the fine sand
is black. In the lower 32 inches it is light gray.  Permeability
is rapid throughout.

+2 - 1.0 Jan. - Dec.   0 - 25
25 - 80

6.0 - 20
6.0 - 20

B/D Severe: Excess
humus, ponding

21 Placid fine
sand, 

depressional

This is a very poorly drained soil in wet depressions and in
poorly defined drainageways in the flatwoods. Typically, the
surface layer is fine sand about 18 inches thick. It is black
in the upper 6 inches and very dark gray in the lower 12
inches. The underlying material is grayish brown or light

brownish gray fine sand to a depth of 80 inches or more. 
Permeability is rapid throughout.

+2 - 1.0 June - Mar.  0 - 18
18 - 80

6.0 - 20
6.0 - 20

B/D Severe:
Seeping, Piping,
Ponding.

22 Pomello fIne
sand

This is a nearly level, moderately well drained soil on low
ridges in the flatwoods. Typically, the surface layer is gray
fine sand about 5 inches thick. The subsurface layer is fine
sand about inches thick. The upper 10 inches is gray, and
the 31 inches is white. The subsoil is black fine sand to a
depth of 58 inches. Below that, there is gray fine inches
thick and black fine sand 14 inches thick.

2.0-3.5 July-Nov.  0 - 46
46 - 58
58 - 80

>20
2.0-6.0
6.0-20

C Severe:
Seepage,
Piping.

23 Sparr fine
sand

This is a nearly level, somewhat poorly drained soil in
seasonally wet, sandy areas on uplands. Slopes are
smooth. Typically, the surface layer is dark grayish brown
fine sand about 6 inches thick. The subsurface layer is
yellowish brown to very pale brown fine sand to a depth of
60 inches. The subsoil to a depth of 80 inches or more is
light gray sandy clay loam that has yellow mottles.

1.5-3.5 July-Oct.  0 - 6
 6 - 60
60 - 67
67 - 80

6.0-20
6.0-20
0.6-2.0
0.6-2.0

C Severe:
Seepage

24 Jonathan
sand

This is a moderately well drained to somewhat excessively
drained soil on low ridges in the flatwoods. Typically, the
surface layer is very dark gray sand about 6 inches thick.
The subsurface layer is gray to white sand and fine sand to
a depth of 64 inches. The subsoil is loamy fine sand coated
with organic material. The upper 5 inches is dark reddish
brown, and the lower 11 inches is black.

3.0-5.0 June-Oct.  0 - 6
 6 - 64
64 - 80

6.0-20
6.0-20
<0.2

B Severe:
Seepage,
Piping.
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26 Electra sand This is a nearly level to gently sloping, somewhat poorly
drained soil on ridges on uplands. Typically, the surface
layer is gray sand about 4 inches thick. The subsurface
layer is sand to a depth of about 42 inches. The upper 12
inches is light gray, and the lower 26 inches is white. The
subsoil extends to a depth of 80 inches. It is dark reddish
brown sand to a depth of 54 inches and is dark brown sand
to a depth of 60 inches. Next, it is gray and dark brown
sand to a depth of 66 inches, light brownish gray fine sandy
loam to a depth of 72 inches, and light gray fine sandy loam
to a depth of 80 inches.

2.0-3.5 July-Oct. 0 - 4
 4 - 42
42 - 66
66 - 80

6.0-20
6.0-20
0.6-2.0
<0.2

C Severe:
Seepage,
Piping.
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27 Bradenton-
Felda-
Chobee
association,
frequently
flooded

Bradenton-Felda-Chobee association, frequently flooded.
This association consists of poorly drained Bradenton and
Felda soils and very poorly drained Chobee soils. The soils
are in regular and repeating patterns along streams and
rivers throughout the county. Most areas are long and
narrow and are adjacent to the Peace River. Felda and
Bradenton soils are in the higher places, and Chobee soils
are in the lower places. The soils are subject to frequent
flooding.

Bradenton soils have a surface layer of dark gray loamy
fine sand about 6 inches thick. The subsurface layer is
grayish brown fine sand about 10 inches thick. The subsoil
is light brownish gray sandy clay loam about 13 inches
thick. The substratum is gray sandy clay loam to a depth of
80 inches. Permeability is moderate.

Felda soils have a surface layer of black fine sand about
5 inches thick. The subsurface layer is fine sand about 21
inches thick. In the upper 5 inches it is grayish brown, and
in the lower 16 inches it is light gray. The subsoil is sandy
loam about 22 inches thick. In the upper 10 inches it is
gray, and in the lower 12 inches it is grayish brown. The
substratum is light gray fine sand to a depth of 80 inches.
Permeability is moderate to moderately rapid.

Chobee soils have a surface layer of black fine sandy
loam about 8 inches thick. The subsoil is sandy clay loam
about 47 inches thick. It is black in the upper 10 inches and
very dark gray in the lower 37 inches. The substratum is
gray loamy fine sand to a depth of 80 inches. Permeability
is slow or very slow. 

Bradenton
0-1.0

Felda
0-1.0

Chobee
0-1.0

June-Dec.

July-Mar.

June-Feb.

0 - 6
 6 - 16
16 - 80

 0 - 8
 8 - 55
55 - 80

 0 - 26
26 - 48
48 - 80

6.0-20
6.0-20
0.6-2.0

6.0-20
0.6-6.0
6.0-20

2.0-6.0
<0.2
0.2-6.0

D

B/D

B/D

Severe:
Seepage,
Piping,
Wetness.

Severe:
Seepage,
Piping,
Wetness.

Severe:
Wetness.
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28 Holopaw fine
sand

This is a poorly drained, nearly level soil on broad, low-lying
flats and in poorly defined drainageways. Slopes are
smooth to concave and range from 0 to 2 percent.

Typically, the surface layer is black fine sand about 3
inches thick. The subsurface layer is fine sand to a depth of
63 inches. The upper 5 inches is light gray, the middle 16
inches is brown, and the lower 39 inches is light gray. The
subsoil is gray sandy loam to a depth of 80 inches.

0-1.0 June-Nov.  0 - 63
63 - 80

6.0-20
0.2-2.0

B/D Severe:
Seepage,
Piping,
Wetness.

30 Hontoon
muck

Hontoon muck. This is a very poorly drained, nearly level
soil in swamps and in poorly defined drainageways.  Most
areas are circular to oblong and range from about 15 to 100
acres in size.  Typically, the surface layer is black to dark
reddish brown muck to a depth of 60 inches. Below the
muck there is dark gray loamy fine sand to a depth of 70
inches and dark gray fine sandy loam to a depth of 80
inches or more.  Permeability is rapid.

+2-1.0 Jan.-Dec.  0 - 60
60 - 70

6.0-20
6.0-20

B/D Severe: Excess
humus,
Ponding.

31 Pompano
fine sand,
frequently
flooded

This is a poorly drained, deep sandy soil on flood plains and
in well defined drainageways throughout the county. 

Typically, the surface layer is very dark gray fine sand
about 4 inches thick. The substratum is light gray fine sand
to a depth of 44 inches and is light brownish gray fine sand
to a depth of 80 inches or more.

0-1.0 June-Nov.  0 - 4
4 - 80

>20
>20

D Severe:
Seepage,
Piping,
Wetness.

32 Felda fine
sand,
depressional

This is a nearly level, poorly drained soil in depressions.
Typically, the surface layer is black fine sand about 5

inches thick. The subsurface layer is fine sand to a depth of
about 26 inches. The upper 5 inches is grayish brown, and
the lower 16 inches is light gray. The subsoil is sandy loam
about 22 inches thick. The upper 10 inches is gray, and the
lower 12 inches is grayish brown. The substratum is light
gray fine sand to a depth of 80 inches.

+2-1.0 June-Dec.  0 - 26
26 - 48
48 - 80

6.0-20
0.6-6.0
6.0-20

D Severe:
Seepage,
Piping, Ponding.
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33 Manatee
mucky fine
sand,
depressional

This is a very poorly drained, nearly level soil in
depressions.

Typically, the surface layer is about 14 inches thick. The
upper 4 inches is black mucky fine sand, the next 5 inches
is black fine sand, and the lower 5 inches is very dark
grayish brown fine sand. The subsoil extends to a depth of
44 inches. The upper 16 inches is dark gray sandy loam,
and the lower 14 inches is grayish brown sandy loam. The
subsoil has lenses and pockets of fine sand. The
substratum is light brownish gray sandy loam to a depth of
64 inches and light gray sandy clay loam to a depth of 80
inches. Permeability is moderate.

1 June-Feb.  0 - 14
14 - 80

2.0-6.0
0.6-2.0

B/D Severe:
Ponding.

34 Wachula fine
sand

This is a nearly level, poorly drained soil in broad, low areas
in the flatwoods.
     Typically, the surface layer is very dark gray fine sand
about 6 inches thick.  The subsurface layer is gray or light
gray fine sand to a depth of 22 inches.  The subsoil extends
to a depth of 80 inches.  The upper 12 inches is dark
reddish brown fine sand, the next 4 inches is yellowish
brown fine sand, the next 12 inches is grayish brown sandy
clay loam, and the lower 30 inches is greenish gray loamy
fine sand. 

0-1.0 June-Feb.  0 - 6
6 - 22
22 - 34
34 - 38
38 - 50
50 - 80

6.0-20
6.0-20
0.2-6.0
2.0-6.0
0.06-0.6
0.06-0.6

B/D Severe: Piping,
Wetness.
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35 Farmton fine
sand

This is a poorly drained soil nearly level flatwoods.  
        Typically, the surface layer is black fine sand about 6
inches thick. The subsurface layer is fine sand to a depth of
about 34 inches. The upper 6 inches is dark gray; the
middle 7 inches is light gray; and the lower 15 inches is
white. The subsoil extends to a depth of 80 inches. It is very
dark brown fine sand in the upper 11 riches, brown fine
sand in the next 10 inches, black fine sand in the next 6
inches, dark gray fine sandy loam in the next 10 inches,
and mottled gray, olive, and greenish gray sandy clay loam
in the lower 9 inches.

0-1.0 June-Oct.  0 - 6
6 - 34
34 - 61
61 - 80

6.0-20
6.0-20
0.6-2.0
<0.2

B/D Severe:
Seepage,
Piping,
Wetness.

36 Kaliga muck  This is a very poorly drained, nearly level organic soil in low
depressions.

Typically, the surface layer is black muck about 25
inches thick. Below the muck there is very dark gray fine
sandy loam to a depth of 35 inches, dark gray sandy clay
loam to a depth of 60 inches, and very dark gray fine sandy
loam to a depth of 80 inches. Permeability is rapid in the
surface layer and slow or very slow in the mineral layer
between depths of 35 and 60 inches.

+2-1.0 June-Apr.  0 - 25
25 - 35
35 - 60
60 - 80

6.0-20
0.6-6.0
<0.2
2.0-20

B/D Severe: Thin
layer, Ponding.

37 Basinger
fine sand,
depressional

 This is a poorly drained soil in depressions in the
flatwoods.

Typically, the surface layer is black fine sand about 5
inches thick. The subsurface layer is fine sand about 27
inches thick. The upper 5 inches is dark grayish brown, and
the lower 22 inches is grayish brown. The subsoil is mixed
brown and very dark brown fine sand to a depth of about 55
inches and very dark grayish brown fine sand to a depth of
80 inches or more.

+2-1.0 June-Feb.  0 - 32
32 - 55
55 - 80

>20
>20
>20

B/D Severe:
Seepage,
Piping, Ponding.
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38 St. Lucie fine
sand

This is an excessively drained, nearly level soil on
ridgetops, knolls, and dunes in areas of sand hills. 

Typically, the surface layer is dark gray fine sand about
4 inches thick. The underlying material is white fine sand to
a depth of 80 inches. .Included with this soil in mapping are
small areas of Pomello and Tavares soils.  Permeability is
very rapid throughout.

>6.0  0 - 80 >20 A Severe:
Seepage,
Piping.

39 Bradenton
loamy fine
sand

This is a poorly drained,  nearly level soil on low-lying ridges
and hammocks.  
     Typically, the surface layer is very dark gray loamy fine
land about 4 inches thick.  The subsurface layer is fine
sand about 9 inches thick.  The upper 4 inches is grayish
brown, and the lower 5 inches is light gray.  The subsoil is
fine sandy loam.  The upper 6 inches is grayish brown, and
the lower 7 inches is light brownish gray.  The substratum is
light olive gray, dark gray, or light gray fine sandy loam to a
depth of 76 inches and greenish gray loamy fine sand to a
depth of 80 inches.  Permeability is moderate.

0-1.0 June-Dec.  0 - 4
4 - 13
13 - 27
27 - 80

6.0-20
6.0-20
0.6-2.0
0.6-6.0

B/D Severe:
Seepage,
Piping,
Wetness.

Source: IMC, 2002; SCS 1984.



Sinkhole 
Potential Annual Frequency (Sinkholes/mi2/yr)

Extremely High >1.0
High 0.1 to 1.0

Moderate 0.01 to 0.1
Low 0.001 to 0.01

Extremely Low <0.001

Source: IMC, 2002.

Material Radium-226 Concentrations (pCi/g)

Matrix 25
Rock (product) 40
Sand Tailings 5
Clay 40
Typical Soils 1

Source: IMC, 2002.

Table 3.8-2 - Sinkhole Potential

Table 3.8-3 - Typical Concentrations of Radium-226 in 
Phosphate Ore, Rock, and Waste.



B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
1 0.16 0.19 0.13 0.14 0.25 0.17 0.13 0.15 0.13 0.17 0.16 0.04
2 0.29 0.07 0.14 0.13 0.39 0.16 0.17 0.17 0.23 0.18 0.19 0.09
3 0.3 0.29 0.11 0.37 1.59 0.16 0.29 0.21 0.23 0.13 0.37 0.44
4 0.44 0.4 0.11 0.58 4.6 0.1 0.24 0.52 0.26 0.27 0.75 1.36
5 0.75 0.66 0.13 7.66 5 0.34 0.17 1.51 0.29 0.34 1.69 2.56
6 1.11 0.64 0.14 10.4 5.75 1.01 0.18 1.48 0.45 1.24 2.24 3.29

Source: ECT, 2000.
All values are for soil Radium-226 concentrations in pCi/g

Table 3.8-5 - Results Collected at the IMC Site and Typical Radioactivity Levels from the BRC 

Pre-mining 
Level

Typical 
Background

Reference 
Cruiterion

5 6 20
0.77 avg. 0.1 None
0.9 avg. 0.5 40

-- 0.2 4
Sources: IMC, 2002.

Table 3.8-4 - Soil Radium-226 Concentrations at the Ona Mine Site

Feet below Ground

Outdoor radon (pCi/l)

Parameter

Avg

Radium-226 in soil (pCi/g)

Std. Dev.Sample

Gamma radiation (uR/hr)
Radon Flux (pCi/m2s)



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 
 
 

Table 3.10-1  National and State AAQS, Allowable PSD Increments, and Significant Impact Levels 
  AAQS (µg/m3)  PSD Increments 

(µg/m3) 
 

Pollutant Averaging Time Primary 
Standard 

Secondary 
Standard Florida 

 
Class I Class II 

Significant 
Impact Levels 

(µg/m3) b 
         
         
Particulate Matter c Annual Arithmetic Mean 50 50 50   4 17 1 
(PM10) 24-Hour Maximum 150 150 150  8 30 5 
         
Sulfur Dioxide Annual Arithmetic Mean 80 NA 60  2 20 1 
 24-Hour Maximum a 365 NA 260  5 91 5 
 3-Hour Maximum a NA 1,300 1,300  25 512 25 
         
Carbon Monoxide 8-Hour Maximum a 10,000 10,000 10,000  NA NA 500 
 1-Hour Maximum a 40,000 40,000 40,000  NA NA 2,000 
         
Nitrogen Dioxide Annual Arithmetic Mean 100 100 100  2.5 25 1 
         
Ozone c 8-Hour Maximum d 157 157 157  NA NA NA 
         
Lead Calendar Quarter 1.5 1.5 1.5  NA NA NA 
 Arithmetic Mean        

 
Note:  Particulate matter (PM10) = particulate matter with aerodynamic diameter less than or equal to 10 micrometers. 

 NA = Not applicable, i.e., no standard exists. 
a  Short-term maximum concentrations are not to be exceeded more than once per year. 
b  Maximum concentrations are not to be exceeded. 
c  On July 18, 1997, EPA promulgated revised AAQS for particulate matter and ozone.  For particulate matter, PM2.5 standards were introduced with a 24-
hour standard of 65 g/m3 (3-year average of 98th percentile) and an annual standard of 15 g/m3 (3-year average at community monitors).  These 
standards have been stayed by a court case against EPA; implementation of these standards appears to be years away. 
d   0.08 parts per million (ppm); achieved when 3-year average of 99th percentile is 0.08 ppm or less.  These have been stayed by a court case against 
EPA.  EPA is appealing.  The 1-hour standard of 0.12 ppm is still applicable.  FDEP has not yet adopted the new standards. 

 
 Sources: CFR, 2000b;  F.A.C., 2002. 
 



Wauchula Tampa
Mean Mean Max. Extreme Min. Extreme

Month 1961-1990 1961-1990 1947-1997 1947-1997
(oF) (oF) (oF) (oF)

January 61.7 59.9 86 (1991) 21 (1985)
February 63.0 61.5 88 (1971) 24 (1958)
March 67.7 66.4 91 (1949) 29 (1980)
April 71.6 71.2 93 (1975) 40 (1987)
May 77.0 77.2 98 (1975) 49 (1992)
June 80.6 81.0 99 (1985) 53 (1984)
July 81.8 82.1 97 (1995) 63 (1970)
August 82.1 82.1 98 (1975) 67 (1973)
September 80.6 81.0 96 (1991) 57 (1981)
October 75.1 74.9 94 ( 1990) 40 (1964)
November 68.4 67.6 90 (1971) 23 (1970)
December 63.2 62.2 86 (1994) 18 (1962)

Annual 72.8 72.3 99 (1985) 18 (1962)

a  Based on 60 years of data, 1940-1999.
Source: Climatological Data Annual Summary, Florida 1999

Table 3.10-2    Monthly Temperatures, Wauchula and 
     Tampa International Airport



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 
 
 

 
Table 3.10-3   Wind Direction and Wind Speed Measured at Tampa International 

Airporta 
   Prevailing Wind 

Season 

Average  
Wind Speed  

(mph) 
Calm 
(%) Direction (%) 

Average 
Wind Speed 

(mph) 
Winter 7.8 6.4 Northeast (12.0) 7.8 
Spring 8.3 6.1 East (10.6) 8.1 
Summer 6.1 14.2 West (10.8) 9.1 
Fall 6.8 10.6 East-northeast 

(15.4) 
7.0 

Annual 7.2 9.3 East-northeast 
(10.5) 

6.9 

 
      a 5-year period of record, 1991 to 1995. 
 
     Source: NOAA, 1996 
 
 
 
 
Table 3.10-4  Wind Direction and Wind Speed Measured at Orlando International 

Airporta 
   Prevailing Wind 

Season 

Average  
Wind Speed  

(mph) 
Calm 
(%) Direction (%) 

Average 
Wind Speed 

(mph) 
Winter 9.2 2.7 North (15.6) 9.0 
Spring 9.5 1.7 East (12.3) 10.2 
Summer 7.8 3.4 South (14.3) 8.3 
Fall 8.3 3.4 North (15.2) 8.7 
Annual 8.7 2.8 North (10.5) 8.7 

 
     a 5-year period of record, 1991 to 1995. 
 
     Source: NOAA, 1996. 
 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 
 
 

Table 3.10-5 Occurrences of Atmospheric Stability Classes Determined at 
Tampa International Airporta 

 Occurrence (%) of Stability Class 

Season 

Very 
Unstabl

e 

Moderatel
y 

Unstable 
Slightly 

Unstable Neutral 

Slightl
y 

Stable 

Moderatel
y 

Stable 
Winter 0.0 3.6 12.5 43.4 17.8 22.7 
Spring 0.6 9.9 17.6 32.1 17.2 22.5 
Summer 3.4 16.8 17.8 17.9 15.6 28.6 
Fall 0.7 9.4 15.1 29.5 16.2 29.2 
Annual 1.2 9.9 15.7 30.7 16.7 25.8 
       

 
   a 5-year period of record, 1991 to 1995. 
 
   Source: NOAA, 1996. 
 
 
 

Table 3.10-6 Occurrences of Atmospheric Stability Classes Determined at 
Orlando International Airporta 

 Occurrence (%) of Stability Class 

Season 

Very 
Unstabl

e 

Moderatel
y 

Unstable 
Slightly 

Unstable Neutral 

Slightl
y 

Stable 

Moderatel
y 

Stable 
Winter 0.0 2.4 9.0 55.1 18.8 14.7 
Spring 1.0 7.0 13.9 46.0 17.7 14.4 
Summer 2.8 11.5 16.3 32.8 18.2 18.5 
Fall 0.7 5.6 12.4 42.3 19.8 19.3 
Annual 1.1 6.6 12.9 44.0 18.6 16.7 
       

 
   a 5-year period of record, 1991 to 1995. 
 
   Source: NOAA, 1996. 
 



1990 Census 12,937,926 19,499 1,219 3,253
2000 Census 15,982,378 26,938 1,641 4,363

SOURCE:  US Census 2001a, US Census 2001b.

Table 3.12-1 - General Population Characteristics

General Population Characteristics

State of 
Florida

Hardee 
County Zolfo Springs Wauchula



ADDT - Average Annual Daily Traffic
Level of Service (LOS):  Based on average through-vehicle travel speed for the street segment.
Free-flow Speed (FFS):  Average speed of traffic stream when other vehicles and other intersection traffic control factors do not have an influence on drivers' speed choice.
LOS A - Free flow operations at average travel speeds (90% of FFS for street class)
LOS B - Reasonable unimpeded operations at average travel speeds (70% of FFS for street class)

LOS C - Stable operations, maneuvering may be more restricted than Level B (50% of FFS for street class)
LOS D - Small increases in flow may cause substantial increases in delay and decreases in travel speed (40% of FFS for street class)
LOS E - Significant delays (33% or less of FFS for street class)
LOS F - Extremely low speeds, high delays, high volumes, and extensive queuing (33% or less of FFS for street class)

Sources:  IMC, 2002; TRB, 2000.

Table 3.12-2 - Existing Conditions Analysis

ROADWAY SEGMENT COUNT 
YEAR AADT SOURCE "K" 

FACTOR
"D" 

FACTOR

Design Hour 
Peak 

Directional 
Volume

No. of 
Miles

No. of 
Lanes

No. of 
Signals

Adopted 
Level of 
Service

Adopted 
Service 
Volume

LOS

SR 37 CR 630 to CR 640 99 4800 FDOT 9.61 51.82 239 7.59 2 1 C 930 A
SR 37 to Hardee Co. Line 99 3000 FDOT 10.38 55.27 172 4.02 2 0 C 930 A

SR 62 Hardee Co. Line to US 17 99 3300 FDOT 10.81 55.23 197 14.25 2 0 C 930 A
CR 675 to Hardee Co. Line 99 4400 FDOT 10.38 55.27 252 15.54 2 0 C 930 A

SR 64 Hardee Co. Line to CR 665 99 2700 FDOT 10.81 55.23 161 1.92 2 0 C 930 A
CR 665 to CR 663 99 3600 FDOT 10.81 55.23 215 6.90 2 0 C 930 A
CR 663 to US 17 99 5200 FDOT 10.81 55.23 310 7.78 2 1 C 930 A

US 17 North of SR 64 99 12200 FDOT 10.81 55.23 728 10.40 2 6 C 770 C
South of SR 64 99 11800 FDOT 10.81 55.23 705 11.14 2 0 C 930 B

Duette Road SR 64 to SR 62 98 944 MANATEE 9.30 56.8 50 8.75 2 0 C 420 C
CR 630 CR 663 to SR 37 99 3887 POLK CO. 9.30 56.8 205 0.80 2 0 C 420 C
CR 661 North end at SR 64 99 753 HARDEE CO. 9.30 56.8 40 4.40 2 0 C 420 C

North end at SR 64 99 703 HARDEE CO. 9.30 56.8 37 10.20 2 0 C 420 C
CR 663 SR 64 to SR 62 (Dirt Road) N/A N/A N/A N/A N/A N/A 8.00 2 0 C 420 C

SR 62 to Hardee Co. Line 99 1153 POLK CO. 9.30 56.8 61 3.60 2 0 C 420 C
Polk Co. Line to CR 630 99 1339 POLK CO. 9.30 56.8 71 7.40 2 0 C 420 C

CR 665 North end at SR 64 99 571 HARDEE CO. 9.30 56.8 30 11.60 2 0 C 420 C

Note: The K and D factors for the state roads were obtained from FDOT.  The K and D factors for the county roads were based on the FDOT 1998 Level of Service Manual.
t:ona/cda/traf fic_tab1.xls



Location

79 SR 37 between CR 630 and CR 640 3.79%
146 SR 64 one mile west of CR 675, Manatee Co. 10.61%

3 US 17 south of Peace River Bridge, Hardee Co 3.39%
11 SR 64 east of CR 663, Hardee Co. 6.16%
12 SR 64 west of CR 665, Hardee Co. 4.95%
21 SR 64 west of Oak Street, Hardee Co 0.72%

5007 US 17 north of SR 66, Hardee Co. 0.95%
5009 SR 64 west of US 17, Hardee Co. 3.88%.

n/a Ft. Green Road (CR 663) south of CR 630 10.89%
n/a

( )
Line 20.56%

n/a CR 630 between CR 663 and SR 37 4.41%

Source: IMC, 2002.

Site No.
Annual

Growth Rate (%)

Table 3.12-3 - Annual Transportation Growth Rates



ROADWAY SEGMENT COUNT
YEAR

SR 37 CR 630 to CR 640 1999 4800 12930 11766 6.91%
SR 62 SR 37 to Hardee County Line 1999 3000 5947 5233 3.55%

Hardee Co. Line to US 17 1999 3300 6451 5677 3.43%
SR 64 CR 675 to Hardee Co. Line 1999 4400 4162 3663 0.00%

Hardee Co. Line to CR 665 1999 2700 4806 4229 2.70%
CR 665 to CR 663 1999 3600 6780 5966 3.13%
CR 663 to US 17 1999 5200 8440 7427 2.04%

US 17 North of SR 64 1999 12200 34441 30308 7.07%
South of SR 64 1999 11800 30340 26699 6.01%

Duette Road SR 64 to SR 62 1998 944 676 595 0.00%
CR 630 CR 663 to SR 37 1999 3887 1718 1512 0.00%
CR 661 North end at SR 64 1999 753 1596 1404 4.12%
CR 663 North end at SR 64 1999 703 5751 5061 29.52%

SR 64 to SR 62 (Dirt Road) N/A N/A 5343 4702 N/A
SR 62 to Hardee Co. Line 1999 1153 5625 4950 15.68%
Polk Co. Line to CR 630 1999 1339 4346 3824 8.84%

CR 665 North end at SR 64 1999 571 108 95 0.00%

Note:

Table 3.12-4 - Transportation Growth Rates Using FSUTMS Data

* The 2020 Annual AverageDaily Traffic (ADDT) numbers obtained by applying the Model Output Conversion Factor 
(MOCF) of 0.88 for all roadways except SR 37 (MOCF = 0.91) to the Peak Season Weekday Average Daiy Traffic 
(PSWADT) volumes.

Source: IMC, 2002.

EXISTING 
AADT

2020
PSWADT

2020
AADT*

ANNUAL
GROWTH



Total $17,167,000 100% $21,912,409,000 100%
Taxes/Impact Fees $6,742,000 39% $6,635,148,000 30%
Federal Grants $132,000 1% $656,600,000 3%

State/Other Governments $3,827,000 22% $1,795,524,000 8%
Charges for Services $1,115,000 7% $6,268,576,000 29%
Fines/Forfeits $365,000 2% $149,625,000 1%
Other Sources/Transfers $4,985,000 29% $6,406,936,000 29%

Source: IMC, 2002.

Table 3.12-5 - Tax Base and Revenue for Hardee County and Florida

96-97
Revenue Sources

State of
Florida

State
Percentage

Hardee
County

County
Percentage



DRI Parcel
 Description

10020 31/34/23 193.13 22,828 $118.20
10020 29/34/23 523.00 36,217 $69.25
10010 11/34/23 159.84 10,085 $63.09
10020 30/34/23 237.40 25,798 $108.67
10010 12/34/23 159.20 5,696 $35.78
10010 04/34/23 661.00 65,490 $99.08
10020 09/34/23 600.34 55,130 $91.83
10020 16/34/23 539.00 235,819 $437.51
10010 09/34/23 39.58 63,622 $1,607.43
10010 10/34/23 159.52 10,995 $68.93
1000 08/34/23 240.00 24,900 $103.75

10010 17/34/23 638.00 40,265 $63.11
10040 19/34/23 160.00 23,200 $145.00
10030 19/34/23 40.00 5,360 $134.00
10050 20/34/23 269.00 39,005 $145.00
10030 20/34/23 167.50 22,240 $132.78
10020 20/34/23 202.50 27,367 $135.15
5010 16/34/23 1.80 4,706 $2,614.44

10020 15/34/23 619.00 421,669 $681.21
4770 15/34/23 19.33 35,040 $1,812.73
1210 22/34/23 637.60 51,051 $80.07

10010 14/34/23 640.00 48,663 $76.04
10010 13/34/23 319.00 9,970 $31.25
10010 13/34/23 319.00 32,758 $102.69
2500 23/34/23 640.00 54,660 $85.41

10010 24/34/23 640.00 53,125 $83.01
7410 26/34/23 641.00 63,620 $99.25

10010 36/34/23 641.00 56,705 $88.46
7500 28/34/23 419.00 46,955 $112.06

10010 27/34/23 638.00 85,038 $133.29
10010 25/34/23 641.00 55,220 $86.15

100 18/34/24 650.00 84,752 $130.39
2420 17/34/24 541.13 22,582 $41.73
6700 17/34/24 19.27 1,637 $84.95

10010 19/34/24 639.50 57,422 $89.79
10020 20/34/24 637.75 49,262 $77.24
5000 20/34/24 1.34 113 $84.33
9020 16/34/24 320.00 30,550 $95.47

Hardee County
    Folio No. Acres

Table 3.12.6 - Ad Valorem Tax Property Appraisal of the IMC Ona Tract

1999
Valuation ($)  $/Acre

Platinum
Sources:  IMC, 2002; Hardee County, 2001d.



DRI Parcel
 Description

2520 15/34/24 230.00 34,185 $148.63
6000 21/34/24 604.20 48,817 $80.80
1810 21/34/24 29.00 1,445 $49.83

10020 22/34/24 640.00 89,578 $139.97
3750 14/34/24 135.00 19,575 $145.00
8120 23/34/24 340.00 46,900 $137.94
1250 26/34/24 160.00 18,899 $118.12
7000 27/34/24 20.00 1,700 $85.00
1680 27/34/24 250.00 30,960 $123.84
1070 28/34/24 531.00 38,040 $71.64
1080 28/34/24 109.00 7,065 $64.82
5330 33/34/24 0.52 26,951 $52,230.62
7500 33/34/24 237.00 29,845 $125.93
5620 33/34/24 1.72 45,283 $26,327.33
5650 33/34/24 0.29 15,523 $53,527.59
4030 33/34/24 29.00 3,170 $109.31
4020 33/34/24 1.00 200 $200.00
7520 33/34/24 129.00 12,840 $99.53
7530 33/34/24 20.75 3,008 $144.96
5320 33/34/24 39.00 3,315 $85.00

10020 30/34/24 640.00 40,130 $62.70
10010 20/34/24 520.00 22,695 $43.64
10020 29/34/24 120.00 3,600 $30.00
10010 31/34/24 664.00 35,330 $53.21
2430 32/34/24 514.00 59,650 $116.05
2420 32/34/24 126.00 9,885 $78.45
8110 18/34/23 80.00 11,600 $145.00

   Total All Parcels 20,784.21 2,639,704 $127.01

 $/Acre

Sources:  IMC, 2002; Hardee County, 2001d.

Note:  The difference in total acres within the mine boundary is due to acres 
assumed to be in each section of land (i.e., 640) versus actual 
IMC-Agrico survey results.

Hardee County
    Folio No. Acres 1999

Valuation ($)

Table 3.12.6 - Ad Valorem Tax Property Appraisal of the IMC Ona Tract



Family Household White Black Amer/Indian Asian Hispanic Other
State of Florida
  1990 Census 12,937,926 29.1% $32,212.00 27,483.00$     9,488,696 1,703,544 39,773 143,793 1,555,031 7,089

73.3% 13.2% 0.3% 1.1% 12.0% 0.1%
Hardee County
  1990 Census 19,499 28.8% $24,327.00 $22,065.00 13,870 1,014 69 27 4,483 36

71.1% 5.2% 0.4% 0.1% 23.0% 0.18%
Focus Area

21 14.3% $28,750.00 $25,625.00 18 0 0 0 3 0
85.7% 0.0% 0.0% 0.0% 14.3% 0.0%

11 18.2% $23,594.00 $24,076.00 9 0 0 0 2 0
81.8% 0.0% 0.0% 0.0% 18.2% 0.0%

Census Tracts  
Track 9703 4,802 30.3% $25,055.00 $22,683.00 3,349 0 22 0 1431 0

69.7% 0.0% 0.5% 0.0% 29.8% 0.0%
Block Group 5 700 12.0% $28,750.00 $25,625.00 606 0 7 0 87 0

86.6% 0.0% 1.0% 0.0% 12.4% 0.0%
Track 9704 4,944 32.6% $22,939.00 $20,922.00 3,330 630 7 25 934 18

67.4% 12.7% 0.1% 0.5% 18.9% 0.4%
Block Group 5 1,098 21.4% $23,594.00 $24,076.00 863 50 0 20 165 0

78.6% 4.6% 0.0% 1.8% 15.0% 0.0%

Note:  2000 US Census data was not included due to limited availability of data.
Source:  1990 US Census 

CTBG 9704, #5   
(1% of total)

CTBG 9703, #5 
(3% of total)

TABLE 3.12-7 - ONA MINE PROJECT -  ENVIRONMENTAL JUSTICE SURVEY CENSUS DATA

UNIT POPULATION MINORITY % INCOME RACE
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Figure 3.5-2
Rainfall Departures For NOAA Station at Wauchula

Source: 
SWFWMD, 2001.
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Ona Mine

Source: 
Ardaman & Associates, 2002.

Figure 3.5-3
30-year Moving Average for Rainfall and 

Runoff in Inches
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Figure 3.7-2
ROMP 31 Wells 1977-1999 Water Level Elevations

Source: 
IMC, 2002.



���

���
���

���

����
������

���

�����

��
�

�
� �

����� � �
�

�
�

�� ������� �� ���
� � �

��

��

�

�

��

�

�

�

�

�

�

� ��� ��� ��
��

��� ��
����� ������ ������ ��� ��� ��� ������������ ��� ����� ��

� � ���� ������ �� �� ���� � �� �� �� � �
�

���
�� �� ����� ��� �� �
� � � ��� ��� � �� ��� �

� �����

�� ��
� �

�
�

�
������ ���

�

�

�

�

�

� �

��
�

�

�
�
�

�

�
��� �

����
�

�
��

�
�
�

��

�

�
�

�

�
�

�� �

�

� �

�
�

�
�

�

�

�
�

��

�

�

�

��

�

�

���
�
��� �

�
�
�

��
�

�

�

�
��

�

�
�

�

�

�

�

�

�

�

���

�

�

�

�

�

�� �� �� ������ ���� ���� ��

� � � ��� �� �

� � ���	
 � � �	 ��

�
 �� �� ������ �
 ��
���� ��

�� �� ���� �	 �� �� ��

�� ��
�	 �� �� �
 ��

�� ���� �� �� �� ��

� � � ��� �� � ��

��



��

��
��

�	 ��
��

�� ��
��

�����

�����

��	

�
���

�
���

���
	

������

��
	�����	�

�
���
���


��
�
�	

��
���

�
�������������������

����������

������������

�� ���������
!������"�������

����#���
$%
����	

��&�������	

'�

�

��
���

�

�
�

��
�	
��

��
�


�
�

����������

%��������

����
��������

���

����

����

����	����������

�����

����������
�����

����

�����
�����
����	
�����
�����

�����
�����

�����

����	�
����	�

����	�

����	�

����	� ����	


����	�
�����	

������

������
������

������ ������

������

�����


�����������	

������������������
������
������

������

�����

������

������
�����	

������
������

������
������

������

������
�����


������ ������

�����	

������

������
������

������

������

������
�����	

������

������

������
������
������

������������������
����
�

������ ������
������������������

������ �����
������
�����		

�����	�
�����	�

�����	�
�����	������	


�����	�
�����	�
������	

�������
�������

�������
������� ������


��������������������	
������� ������� ��������������

������
 ������� �������
�������

��������������
�������

�������������
 �������������� ������	
�������

�������
�������

������� �������������

�������

�������
������	

�������

������� ������� �������������

�������

�������
�������

�������������


�����
	
�����
������
������
�

������

������

������

������

�������

������

�����
����
����

�

�

�

�

�

�

�

�

�

�����������������������

���� ��!�"��#�$����

�����������������������

����"�$%�&���������

���� ��!�"��#�$����

�����������������������

����"�$%�&���������

���� ��!�"��#�$����

�����������������������

�			 	 �			 �			 �			 '���

��(������)$�
�����* ���
�

()�����*+�,			�-

� �����.�)������
/��0��1�2���������/��
(����$�
(�)�����.����
�����3�.����
���������0��3

����������������4��)�

������
����	�
	������������������������������������

�����5��6�7������������8�!������0��$���
4���0��3������8����!�%��#�$�����
��������0�43������8���)������4����)���0
��0��%������3�����0�����3�09
6�7������!������8�!������0��$����4���0��3
�����))��0�������(�'����!������:�����39
6�7����������������!������8���;���8��� ���0
:��� ��09

(���)�5����,���
�<
(�'���,��			<�=�&,��			

*+#+,-

�

29(9��$3����%��� �=���������
>�)?���:�����������)�

��� ��=�:����$������;$%�)��(����$���
��������



0

20

40

60

80

100

1/1/1999 1/31/1999 3/2/1999 4/1/1999 5/1/1999 5/31/1999 6/30/1999 7/30/1999 8/29/1999 9/28/1999 10/28/1999 11/27/1999 12/27/1999 1/26/2000

TIME (Date)

E
L

E
V

A
T

IO
N

 (F
ee

t,
 N

G
V

D
)

Upper Intermediate Aquifer Level Matrix Water Level Water Table Level Romp 31 Floridan Aquifer Level

U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 3.7-4a
Brushy Creek Station North Groundwater Elevations

Source: 
IMC, 2002.
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Figure 3.7-4b
Brushy Creek Station South Groundwater Elevations

Source: 
IMC, 2002.
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Figure 3.7-4c
Hickory Creek Station South Groundwater Elevations

Source: 
IMC, 2002.
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Figure 3.7-4d
Horse Creek Station North Groundwater Elevations

Source: 
IMC, 2002.
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Figure 3.7-5
Well Construction Information for Ona - 1 (Page 1 of 2)

Source: 
IMC, 2002.

IMC-Agrico
Well No:

ONA-1
Permit No. Project Name: Location (1/4 1/4 S,T,R)

616276-01 Ona Ctr of NE, S8, T34S, R23E
WELL DIAGRAM Geologist or Engineer: Total Depth (ft. bls):

Depth (ft, bls) L. Duane Dungan, P.G., C.P.G. 136 Ft bls
- LITHOLOGY Land Surface (ft. ngvd) Measuring Point (ft. ngvd)

- 110.6 113.07
- DRILLING & CONSTRUCTION
0 Company: Start: (d/m/y)

- SAND, light gray, fine to medium Burnette 2/9/1999
- grained, root fragments Drilling Method:

- SAND, dark brown, fine to medium Mud Rotary Time:

- grained, clear quartz grains Rig: 9:40
5 SAND, brown, fine to coarse Finish: (d/m/y)

- grained, poorly sorted, clear Bit & Diam: 2/12/1999
- quartz grains, sub-angular to 4" Core, 9 7/8"& 5 3/4" Rock
- well rounded, slightly clayey Fluid Additives: Time:

- SAND, light brown, medium grained, Bentonite 14:35
-10 well sorted, slightly clayey MATERIALS
- Casing (diam, material, wall thickness, connection, depth range)

- 6" Schedule 40 PVC from -80 Ft to Surface
- 2" Schedule 40 PVC from -126 Ft to + 3 Ft
- SAND, yellow-brown, fine grained, Screen (diam, material, slot size, depth range)

-15 clear quartz grains, rounded, 2" PVC 0.010" Slotted Screen from
- slightly clayey -136 Ft to -126 Ft
- Filter pack (size, material, depth range, amount)

- 30/45 Silica Sand from
- -136 Ft to -124 Ft
-20 Filter pack cap (size, material, depth range, amount)

- SAND, gray-brown, fine to coarse Fine Sand Seal from -124 Ft to -122 Ft
- grained, phosphate pebbles to 
- 5mm, clayey.  Phosphate (black Grout (mix ratio, depth range, amount)

- and brown) <5% 1 Bag/10 Gallons, from -122 Ft to Surface, 250 Gallons
-25
- Above ground completion (ft.riser, cap, protective casing, pad)

- CLAY, greenish-gray, soft, sandy, 5" Lockable Square Steel Casing to 37" above grade,
- silt to very fine grained, phosphate 2' x 2' Concrete Pad, 3' PVC riser with PVC cap.
- <3% DEVELOPMENT
-30 Method and total time:

- Developed with air for 1 hour
-
- Water quality and pumping rate:

- Clear and Silt-free, good flow
-35
- TESTING / SAMPLING
- Static W.L. (NGVD) at Time & Date: Specific Capacity (gpm/ft):

- 3/26/99 = 101.36
- 4/29/99 = 100.34
-40 SAND, greenish-gray, clayey, silt 5/23/99 = 99.75
- to fine grained, phosphate 15%,
- pebbles of phosphate near base
- Soil Sampling:

-
-45
- Other:

-
- CLAY, greenish-gray, soft, slightly
- sandy, phosphate <5%
-50
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Figure 3.7-5
Well Construction Information for Ona - 1 (Page 2 of 2)

Source: 
IMC, 2002.

IMC-Agrico Well No: ONA-1 page:___2_____

Permit No. Project Name: Location (1/4 1/4 S,T,R)

616276-01 Ona Ctr of NE, S8, T34S, R23E
WELL DIAGRAM LITHOLOGY WELL DIAGRAM LITHOLOGY

Depth (ft, bls)                  ft.riser pipe

-50 CLAY, greenish-gray, soft, slightly -100
- sandy, phosphate <5% - CLAY interbedded with
- - DOLOMITE, light gray, slightly
- - sandy (silt), hard, chert
- - nodules
-55 -105
- -
- CLAY, as above, phosphate 20%, - DOLOMITE, light gray, dense,
- silt to medium grained, black - interbedded with CLAY with
- - chert and dolomite fragments
-60 -110 phosphate <3%
- - CHERT, vugs and fractures
- - containing quartz druse,
- - dark amber, with layers of
- - highly indurated DOLOMITE
-65 -115
- - CLAY, light gray, slightly silty,
- - soft and hard in thin bands,
- - trace of phosphate, thin layers
- - of greenish-gray clay
-70 SAND, dark gray, fine to medium -120
- grained, clear quartz grains, -
- phosphate >50% -
- CLAY, light greenish-gray, medium -
- stiff, slightly sandy (silt to medium -
-75 grained), phosphate 15%, thin -125
- stringers of SAND, dark gray, silt -
- to coars grained, phosphate >50% -
- Pebbles of phosphate to 4mm -
- -
-80 -130
- - DOLOMITE, light gray,
- - fossiliferous (pelecypods,
- CLAY, as above, interbedded with - brachiopods, bryozoa), sandy,
- CLAY, medium gray, no phosphate, - vugular porosity
-85 fragments of dolomite, banded gray -135
- and yellow-orange.  Thin layer of -
- gray, vuggy dolomite at -84½ Ft -
- with phosphate pebbles to 10mm - TOTAL DEPTH AT -136 FT
- Nodules of chert -
-90 -140
-  
- CLAY, light gray, slightly sandy,  
- trace of phosphate (pebbles), soft,  
- fragments of chert & dolomite  
-95  
- DOLOMITE, light gray, highly  
- indurated & dense, thin beds of  
- CLAY, light gray, phosphate <5%,  
- phosphate pebbles to 50mm  
-100  
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Figure 3.7-6
Well Construction Information for Ona - 4 (Page 1 of 2)

Source: 
IMC, 2002.

IMC-Agrico
Well No:

ONA-4
Permit No. Project Name: Location (1/4 1/4 S,T,R)

616313-01 Ona SW, SE, S29, T34S, R23E
WELL DIAGRAM Geologist or Engineer: Total Depth (ft. bls):

Depth (ft, bls) L. Duane Dungan, P.G., C.P.G. 137 Ft bls
- LITHOLOGY Land Surface (ft. ngvd) Measuring Point (ft. ngvd)

- 96.47 94.0
- DRILLING & CONSTRUCTION
0 Company: Start: (d/m/y)

- SAND, light gray, fine grained, Burnette 2/15/1999
- clear quartz grains, rounded to Drilling Method:

- sub-rounded, well sorted, Mud Rotary Time:

- HARDPAN at -2½ Ft Rig: 8:05
5 SAND, tan, fine grained, clear Finish: (d/m/y)

- quartz grains, rounded to sub- Bit & Diam: 2/19/1999
- rounded, trace phosphate 4" Core, 9 7/8"& 5 3/4" Rock
- SAND, light gray, very fine to fine Fluid Additives: Time:

- grained, slightly clayey (increasing Bentonite 14:30
-10 with depth), trace phosphate MATERIALS
- CLAY, greenish-gray, medium stiff, Casing (diam, material, wall thickness, connection, depth range)

- very sandy, fine to medium grained, 6" Schedule 40 PVC from -90 Ft to Surface
- trace phosphate 2" Schedule 40 PVC from -127 Ft to +3 Ft
- CLAY, greenish-gray, soft, sandy, Screen (diam, material, slot size, depth range)

-15 phosphate 3 - 5% 2" PVC 0.010" Slotted Screen from
-  -137 Ft to -127 Ft
-  Filter pack (size, material, depth range, amount)

-  30/45 Silica Sand from
- CLAY, light gray/yellow-orange, -137 Ft to -125 Ft
-20 medium stiff, slightly sandy, Filter pack cap (size, material, depth range, amount)

- phosphate 10% (black & brown, Fine Sand Seal from -125 Ft to -123 Ft
- fine to medium grained)
-  Grout (mix ratio, depth range, amount)

-  1 Bag/10 Gallons from -90 Ft to Surface, 175 gallons
-25 1 Bag/10 Gallons from -123 Ft to Surface, 250 gallons
- Above ground completion (ft.riser, cap, protective casing, pad)

-  5" Lockable Square Steel Casing to 37" above grade,
-  2' x 2' Concrete Pad, 3' PVC riser with PVC cap.
-  DEVELOPMENT
-30  Method and total time:

-  Developed with air for 1 hour
-
- Water quality and pumping rate:

- Clear and Silt-free, good flow
-35
- TESTING / SAMPLING
- Static W.L. (NGVD) at Time & Date: Specific Capacity (gpm/ft):

- 3/26/99 = 70.19
- 4/29/99 = 73.11
-40 CLAY, as above 5/23/99 = 74.32
-  
-  
- Soil Sampling:

-
-45
- Other:

-
-  
-  
-50
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Figure 3.7-6
Well Construction Information for Ona - 4 (Page 2 of 2)

Source: 
IMC, 2002.

IMC-Agrico Well No: ONA-4 page: ___2_______

Permit No. Project Name: Location (1/4 1/4 S,T,R)

616313-01 Ona SW, SE, S29, T34S, R23E
WELL DIAGRAM LITHOLOGY WELL DIAGRAM LITHOLOGY

Depth (ft, bls)                  ft.riser pipe

-50  -100
- SAND, gray, fine grained, clear -  
- quartz grains, rounded to well -  
- rounded, slightly clayey, - CLAY, greenish-gray, stiff,
- phosphate (black and brown) - fragments of dolomite, 
-55 15-25%, fine to medium grained, -105 phosphate pebbles to 5mm,
- increasing to >50% at -55 Ft - slightly sandy
-  -  DOLOMITE, yellowish-gray,
-  - very dense, slightly sandy,
- - trace phosphate
-60 -110  CLAY, yellowish-gray, very
- - hard, slightly sandy,
- - fragments of dolomite, 
- - phosphate <3%
- - CLAY, yellow-gray, very
-65 -115 stiff, slightly silty, no
- - phosphate
- -
- -  
- -  
-70  -120  
- SAND, as above, thin (<6") layers -
- of CLAY, greenish-gray from -71 Ft -
- to -74 Ft -
-  -
-75  -125
-  -
-  -
-  -
- - DOLOMITE, yellow-gray,
-80 CLAY, greenish-gray, medium stiff, -130 fossiliferous (pelecypods,
- slightly sandy (silt to very fine - brachiopods, bryozoa), sandy,
- grained), trace of phosphate - vugular porosity, highly
- (silt) <5% - fractured, sandy, trace of
-  - phosphate
-85 -135
-  - CLAY, yellow-brown, slightly
-  - sandy, trace of phosphate,
-  CLAY, olive green, stiff, slightly - fragments of dolomite
- silty, no phosphate, moldic - TOTAL DEPTH AT -137 FT
-90 1" layer of SAND, fine grained, -140
- phosphate >50% at -91 Ft  
-   
-   
-   
-95  
-   
-   
- CLAY, as above  
-   
-100   
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Figure 3.7-7
Well Construction Information for Ona - 7 (Page 1 of 2)

Source: 
IMC, 2002.

IMC-Agrico
Well No:

ONA-7
Permit No. Project Name: Location (1/4 1/4 S,T,R)

616279-01 Ona NW, NW, S31, T34S, R24E
WELL DIAGRAM Geologist or Engineer: Total Depth (ft. bls):

Depth (ft, bls) L. Duane Dungan, P.G., C.P.G. 107 Ft bls
- LITHOLOGY Land Surface (ft. ngvd) Measuring Point (ft. ngvd)

- 81.7 84.04
- DRILLING & CONSTRUCTION
0 SAND, light gray, fine grained, Company: Start: (d/m/y)

- clear quartz grains, well sorted Burnette 2/17/1999
- SAND, dark brown (HARDPAN) Drilling Method:

- silt to fine grained Mud Rotary Time:

- SAND, brown, very fine to medium Rig: 7:54
5 grained, clear quartz graiins, sub- Finish: (d/m/y)

- rounded to rounded, slightly clayey Bit & Diam: 2/24/1999
- SAND, gray, fine grained, very 4" Core, 9 7/8"& 5 3/4" Rock
- clayey Fluid Additives: Time:

- SAND, green-gray, fine grained, Bentonite 15:30
-10 very clayey MATERIALS
- CLAY, green-gray, very stiff, sandy, Casing (diam, material, wall thickness, connection, depth range)

- trace of phosphate (<3%) 6" Schedule 40 PVC from -89 Ft to Surface
- CLAY, light gray, soft, sandy, clear 2" Schedule 40 PVC from -97 Ft to + 3 Ft
- quartz grains well rounded, very fine Screen (diam, material, slot size, depth range)

-15 to medium grained, trace of 2" PVC 0.010" Slotted Screen from
- phosphate (<3%), fragments of -107 Ft to -97 Ft
- sandstone and dolomite Filter pack (size, material, depth range, amount)

- 30/45 Silica Sand from
- -107 Ft to -95 Ft
-20 Filter pack cap (size, material, depth range, amount)

- Fine Sand Seal from
- CLAY, yellow-orange, soft, - 95 Ft to -93 Ft
- fragments of chert & dolomite, Grout (mix ratio, depth range, amount)

- sandy, phosphate (10%), fine to 1 Bag/10 Gallons from -89 Ft to Surface, 180 Gallons
-25 coarse grained.  Variegated with 1 Bag/10 Gallons from -93 Ft to Surface, 180 Gallons
- gray to yellow-orange in bands. Above ground completion (ft.riser, cap, protective casing, pad)

- Phosphate pebbles to 24 mm. 5" Lockable Square Steel Casing to 37" above grade,
- 2' x 2' Concrete Pad, 3' PVC riser with PVC cap.
- DEVELOPMENT
-30 Method and total time:

- Developed with air for 1 hour
- CLAY, green-gray, bands of olive 
- gray, soft, slightly silty, no Water quality and pumping rate:

- phosphate Clear and Silt-free, good flow
-35
- TESTING / SAMPLING
- Static W.L. (NGVD) at Time & Date: Specific Capacity (gpm/ft):

- 3/26/99 = 73.38
- 4/29/99 = 72.23
-40 5/23/99 = 70.98
-
- CLAY, green-gray, soft, slightly
- sandy, fine to coarse grained, Soil Sampling:

- pebbles of phosphate & dolomite
-45
- Other:

-
-
- CLAY, dark gray, soft, slightly
-50 sandy, silt to medium grained,

6" 
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Ona Mine

Figure 3.7-7
Well Construction Information for Ona - 7 (Page 2 of 2)

Source: 
IMC, 2002.

IMC-Agrico Well No: ONA-7 page: ___2_______

Permit No. Project Name: Location (1/4 1/4 S,T,R)

616279-01 Ona NW, NW, S31, T34S, R24E
WELL DIAGRAM LITHOLOGY WELL DIAGRAM LITHOLOGY

Depth (ft, bls)                  ft.riser pipe

-50 thin (1-2") stringers of SAND, -100 DOLOMITE, gray, fossiliferous,
- fine grained, with phosphate - (Brachiopods, Pelecypods,
- (40%), silt to medium grained, - Bryozoa), vugular porosity
- very clayey -
- -
-55 -105
- - CLAY, gray, soft, slightly
- - silty, dolomitic
- -  
- - TOTAL DEPTH AT -107 FT
-60 SAND, dark gray, silt to medium -110
- grained, clear quartz grains,  
- phosphate 40-50%, bands of  
- green-gray CLAY, soft, with  
- <15% phosphate  
-65  
-  
-  
-  
-  
-70  
-  
-  
-  
-  
-75 CLAY, light gray, medum stiff,  
- large pebbles of phosphate near  
- top (up to 40mm), cherty,  
- fragments of dolomite, becoming  
- stiff at -80 Ft  
-80  
-  
-  
-  
-  
-85  
-  
- CLAY, green-gray, stiff, slightly  
- silty, phosphate variable from  
- 10-40%  
-90  
-  
-  
-  
-  
-95  
-  
-  
- LIMESTONE, gray, fossiliferous  
- slightly sandy, fragments of  
-100 dolomite, phosphate pebbles  
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Figure 3.7-8
Well Construction Information for Ona - 10 (Page 1 of 2)

Source: 
IMC, 2002.

IMC-Agrico
Well No:

ONA-10
Permit No. Project Name: Location (1/4 1/4 S,T,R)

616303-01 Ona SE, SW, S14, T34S, R24E
WELL DIAGRAM Geologist or Engineer: Total Depth (ft. bls):

Depth (ft, bls) L. Duane Dungan, P.G.,C.P.G. 90 Ft bls
- LITHOLOGY Land Surface (ft. ngvd) Measuring Point (ft. ngvd)

- 103.4 105.84
- DRILLING & CONSTRUCTION
0 SAND, gray, fine grained, clear Company: Start: (d/m/y)

- quartz grains, sub-angular to Burnette 2/22/1999
- sub-rounded, trace of phosphate Drilling Method:

- HARDPAN, sand, dark brown, fine Mud Rotary Time:

- grained to silty Rig: 9:00
5 SAND, dark brown, fine to very fine Finish: (d/m/y)

- grained, slightly clayey Bit & Diam: 2/24/1999
- CLAY, light gray, sandy, fine to 4" Core, 9 7/8", 5 3/4"
- medium grained, trace of phosphate Fluid Additives: Time:

- (black silt), pebbles of sandstone, Bentonite 13:30
-10 fragments of limestone to 25mm MATERIALS
- SAND, light gray, fine to medium Casing (diam, material, wall thickness, connection, depth range)

- grained, slightly clayey 6" Schedule 40 PVC from -75 Ft to Surface
- trace of phosphate (silt) 2" Schedule 40 PVC from -80 Ft to Surface
- CLAY, light gray, very soft, slightly Screen (diam, material, slot size, depth range)

-15 sandy, trace of phosphate 2" Sch. 40 PVC 0.010" Slotted Screen
- SAND, gray, coarse grained, from -90 Ft to -80 Ft
- slightly clayey, limestone & Filter pack (size, material, depth range, amount)

- phosphate pebbles to 5mm 30/45 Silica Sand from  
- SAND, gray, fine to medium grained -90 Ft to -78 Ft
-20 very clayey, phosphate <5% (silt to
- medium grained, brown & black) Fine sand seal from
- CLAY, green-gray, soft, sandy, -78 Ft to -76 Ft
- brown & black phosphate 7% Grout (mix ratio, depth range, amount)

- 1 Bag/10 Gallons, -75 Ft to Surface, 150 gallons
-25 SAND, green-gray, slightly clayey, 1 Bag/10 Gallons, -76 Ft to Surface, 155 gallons
- silt to very fine grained, Above ground completion (ft.riser, cap, protective casing, pad)

- phosphate 15% 5' steel protective casing with locking lid, 37" above
- grade in 2' x 2' concrete pad with corner posts.
- DEVELOPMENT
-30 Method and total time:

- Developed with air for 1 hour
-
- Water quality and pumping rate:

- Water clear and silt free
-35 Good flow
- TESTING / SAMPLING
- Static W.L. (NGVD) at Time & Date: Specific Capacity (gpm/ft):

- 3/26/99 = 93.96
- 4/29/99 = 91.99
-40 5/23/99 = 91.47
-
-
- Soil Sampling:

-
-45
- Other:

-
- SAND, dark green-gray, very clayey
- silt to coarse grained, pebbles of
-50 phosphate & dolomite to 5mm

6" 
C
A
S
I
N
G

2" 
C
A
S
I
N
G

steel riser 
box

concrete pad



U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 3.7-8
Well Construction Information for Ona - 10 (Page 2 of 2)

Source: 
IMC, 2002.

IMC-Agrico Well No: ONA-10 page: ___2_______

   

Permit No. Project Name: Location (1/4 1/4 S,T,R)

616303-01 Ona SE, SW, S14, T34S, R24E
WELL DIAGRAM LITHOLOGY WELL DIAGRAM LITHOLOGY

Depth (ft, bls)                  ft.riser pipe

-50 SAND, dark gray, silt to very fine  

- grained, interbedded with thin layers  
- of CLAY, olive green, phosphate  
- (silt to coarse grained) >50%  
-  
-55  
-  
-  
-  

-  
-60 CLAY, dark gray to orange, very  
- stiff, slightly sandy, fragments of  
- limestone & dolomite to 40mm, 
- phosphate <10%, pebbles to 4mm  
-
-65  
- SAND, dark gray, silt to very fine  
- phosphate >50%  
- CLAY, gray, medium stiff, slightly  
- sandy, interbedded with thin layers  
-70 of SAND, dark gray, very fine  
- grained, phosphate >50%  
-  
-  
-  
-75  
-  
-  
-  
-  
-80 DOLOMITE, gray, fossiliferous  
- (brachiopods, pelecypods, bryozoa)   
- dolomite cement, vugular porosity    
- interbedded with CLAY, gray, stiff,   
- slightly silty, phosphate <5%,  
-85 fragments of gray dolomite, and  
- SAND, green-gray, fine grained,  
- phosphate 15-20%  
-    
- CLAY, green-gray to orange-gray,  
-90 slightly silty, soft, fragments of  

dolomite  
TOTAL DEPTH AT -90 FT  
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Figure 3.7-9
Summary of In-Situ Permeability Test Results - 

Horizontal Hydraulic Conductivity Data vs. Depth
Source: 
IMC, 2002.

HORIZONTAL HYDRAULIC CONDUCTIVITY, (cm/sec)
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Figure 3.7-10a
Brushy Creek Section Groundwater Levels

Source: 
IMC, 2002.
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Figure 3.7-10b
Hickory Creek Section Groundwater Levels

Source: 
IMC, 2002.
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Figure 3.7-10c
Horse Creek Section Groundwater Levels

Source: 
IMC, 2002.
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Figure 3.7-10d
Oak Creek Section Groundwater Levels

Source: 
IMC, 2002.
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Figure 3.8-4
Sinkholes in Tampa Bay Region
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Figure 3.10-1
Annual Average Windrose for Tampa International 

Airport, 1991 - 1995
Source: 
Golder, 2001.
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Figure 3.10-2
Annual Average Windrose for Orlando International 

Airport, 1991 - 1995
Source: 
Golder, 2001.
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Figure 3.12-7 
Future Land Use 2010
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4-1 

October 2002  

4.0 ENVIRONMENTAL EFFECTS 
This section is the scientific and analytic basis for the comparisons of the alternatives, and 
examines the anticipated direct, indirect, and cumulative environmental effects associated with the 
various alternatives that were studied in detail in this EIS.  The alternatives, the Proposed Action, 
No USACE Jurisdictional Wetlands Impact, and No Action, are described in Chapter 2.  Table 2.5-
1 in Chapter 2.0 provides a comparison of impacts for each of these alternatives.   

For ease of comparison, the impact analyses discussed in this Chapter are grouped by the same 
environmental and socioeconomic resources as presented in Chapter 3, Affected Environment.  
The anticipated environmental effects of the alternatives are analyzed for each resource.  Some 
effects are expressed in quantitative terms and others in qualitative terms.  For the Proposed 
Action Alternative, every mining process activity (e.g., mining, matrix transport) and its different 
option(s) (e.g., slurry transport, conveyor transport) are discussed for each resource discipline 
(e.g., vegetation, surface water hydrology). 

4.1 GENERAL ENVIRONMENTAL EFFECTS 
Minimal permanent impacts are expected to occur to the general environment from the proposed 
project.  Impacts to vegetation would be temporary and reclamation of land cover after mining 
would generally result in the same land use and land cover as the pre-mining condition.  A major 
change would be the addition of several large lakes on the eastern side of the property to 
accommodate requests by local governments.  Additionally, some locations of on-site soils would 
consist entirely of clay soils.   

Site topography in these areas would also be altered.  The slopes used in reclamation would 
conform to the current FDEP standard that no slope be steeper than 4H:1V.  The only areas that 
would have slopes that approach this steepness are those around the reclaimed clay settling area 
dams.  However, even though the elevation of a portion the site would be higher after mining, in 
general, the site would be returned to the same relatively flat topography as currently exists. 

Minor impacts on surface water flow would result from some areas of land periodically being 
removed from the natural drainage systems during mining.  Runoff to some streams would be 
reduced since active mining areas would be isolated from the natural drainage basins and would 
not contribute runoff to their flow until reclamation is complete.  Rain falling within the mining and 
disposal areas would be captured by the mine recirculation system for use in the mining 
operations.  However, the groundwater inflow/outflow and stream baseflows that are near 
excavated open mine cuts would be maintained by BMP ditch and berm or recharge well systems 
along all undisturbed areas, such as unmined floodplains, wetlands, and property boundaries.  In 
addition, NPDES discharges back into Horse Creek and Brushy Creek would offset much of the 
reduction from the capture of surface water during higher flow periods.  Streamflow after 
reclamation is expected to be approximately one cfs less than prior to mining primarily because of 
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the increased evaporation caused from the addition of lakes to the site.  The lakes are part of the 
reclamation plan and were requested by Hardee County.  Impacts on the Horse Creek and Peace 
River water budget are expected to be minimal  

The use of groundwater would have localized effects on the FAS, and would have minimal 
impacts to the region. Withdrawals would be within the limits established by IMC’s existing WUP, 
which is closely regulated by the SWFWMD.  

IMC’s WUP requires extensive monitoring to assure that permit conditions are being met. 
Compliance with these conditions would be demonstrated through the preparation of monitoring 
reports submitted to regulatory agencies throughout the period of mining and reclamation. 

Land clearing activities in preparation for mining would disperse wildlife to adjacent habitats.  
Mobile wildlife species, including threatened and endangered wildlife, would relocate to 
undisturbed areas of the property during land clearing, while less-mobile listed species such as 
gopher tortoises and their commensals would be captured and relocated. No federally-listed plant 
species would be affected.  However, state-listed species of plants may be lost during land 
clearing.  Efforts to avoid impacts to threatened and endangered species of plants and animals 
would include pre-clearing surveys, collection, and subsequent relocation to undisturbed or 
reclaimed habitats on-site or off-site. 

Socioeconomic impacts are generally positive with an increase in property tax revenue to Hardee 
and Polk Counties during the life of the mine.  Existing trip generation levels would continue on 
SR 37, SR 62, and old SR 37 for the commensurate time-period with traffic eventually increasing 
on SR 64 and CR 663 (the Fort Green-Ona Road) as employment shifts from Fort Green Mine to 
the Ona Mine.   

4.2 VEGETATION 
Vegetative communities at the Ona site would be affected by activities associated with mining, 
including clearing to facilitate excavation of overburden and phosphate matrix, and construction of 
access corridors for roads, power lines, dragline walkpaths, pipelines, the plant site, and 
associated rail spurs.  Clay settling areas are constructed on land that has already been cleared 
and mined, and therefore would not affect existing vegetative communities.   

4.2.1 Proposed Action Alternative 
4.2.1.1 Mining Methods 
4.2.1.1.1 Dragline Mining (IMC’s Proposed Action) 
Site clearing in preparation for dragline mining operations would result in the direct loss of 
vegetative communities.  This loss of vegetation is not considered permanent, as the total 
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acreage of each vegetative community type in most cases would be restored during post-mining 
reclamation.  Details of the proposed reclamation plan are found in Section 4.2.1.7.  

A summary of the vegetative communities present on the 20,676-acre Ona site, and the acreage 
of each community that would be disturbed, preserved, and/or reclaimed is found in Table 4.2-1.  
Figure 3.2-1 details the location of each vegetative community at the Ona site.  Approximately 77 
percent (15,836.1 acres) of the mine property would be disturbed over the lifetime of the mine, 
with the remaining 23 percent (4,839.5 acres) to remain undisturbed as areas of conservation 
interest. Land clearing would proceed at an average rate of about 720 acres (one square mile) per 
year, for approximately 22 years.  Because land reclamation activities are completed on specific 
parcels with the tract beginning in year 5 and would continue through the life of the mine at an 
average rate of 610 acres per year for the 26 ensuing years, the maximum amount of land that 
would be cleared of vegetation at any one time is about 11,000 acres.   

The locations of access corridors (see Figure 2.2-1) are designed to minimize the disturbance of 
sensitive habitats such as streams and to avoid impacts to listed species of plants and animals 
and their critical habitat.  Access corridors are located to meet the mine transportation needs for 
the ore, clay and sand tailings; power lines; water recirculation system; and mobile mine 
equipment, including the dragline walkpaths.  The corridors are 400 or 600 feet in width, 
depending on the number of pipelines and other infrastructure needed to support the mining 
operations.  Lands occupied by access corridors would be reclaimed to premining conditions upon 
the completion of mining, primarily as woodland pastures, hardwood-conifer mixed forest, live oak, 
and temperate hardwoods.  Some access roads would be left in place for post-mining land 
management activities, including the crossing of Brushy Creek. 

As a result of meetings with agencies as part of the ecosystem management process, and 
extensive field studies, IMC proposes to leave a substantial portion of the Ona site undisturbed, 
including both wetland and upland systems determined to be of significant ecological value.  As 
part of the Ona project, IMC would grant four conservation easements at the Ona site and one 
conservation easement on the adjoining Fort Green Southern Reserves site (Figure 4.2-1).  
These conservation easements would cover about 20 percent of the property, and would be 
granted to the State of Florida and managed in perpetuity to ensure that large areas of natural 
habitat are not developed.    

For safety and for optimum ore (matrix) recovery, draglines require essentially dry conditions in 
the mining pit.  High water table conditions can cause wall failures, while excessive water in the 
mine cut makes it difficult for the dragline operator to detect the matrix horizons within the soil.  
Therefore, the active mining cuts must be dewatered in order to safely and efficiently remove the 
matrix.  This dewatering could affect the water table in and beneath wetlands and streams 
adjacent to the active mine, and therefore, result in secondary effects on adjacent vegetation.  A 
reduction in wetland hydroperiod can allow the encroachment of upland vegetation and loss of 
wetland functions such as water treatment, storage, and recharge, as well as wildlife habitat.  The 
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reduction in wetland hydroperiod would be mitigated through the use of a berm and swale system 
designed to maintain the water table in wetlands adjacent to dewatered mine cuts.   

No surface water withdrawal from on-site streams is proposed.  Alternately, a combination of 
surface water capture (collecting rainfall from active mining and disturbed, but unreclaimed areas) 
and supplemental groundwater withdrawals is proposed to fulfill the water use needs of the Ona 
mine.  Surface water capture would be utilized at each mine cut for the time between initiation of 
mining and reclamation.  Surface water capture would not be conducted on unmined or reclaimed 
areas.  The SWFWMD has determined that no adverse impacts would occur because of 
groundwater withdrawal within permitted limits, including no impacts to the water table beneath 
wetlands (IMC, 2002).  See Section 4.7 for additional information about the SWFWMD WUP.   

The capture of rainfall runoff from active mining areas and disturbed, but unreclaimed, lands for 
use in the mine recirculation system or discharge through a permitted outfall would preclude the 
runoff from reaching adjacent wetlands.  This could result in additional secondary impacts to 
wetland vegetation through decreased hydroperiod during the period of surface water capture.  In 
order to minimize impacts to wetland vegetation adjacent to active mining areas, IMC would 
construct perimeter berm and swale systems (recharge ditches) designed to maintain the water 
table and mitigate the effects of a decreased hydroperiod on wetland vegetation.  In addition, the 
berm and swale system would capture sediment-laden stormwater.  If the recharge ditches 
function as designed, they should preclude any effects on vegetation from reduced hydroperiod.  
Should this system fail to function as designed, the conditions of IMC’s WUP would require 
alternate artificial hydration techniques be designed and used. Section 4.7 presents details about 
the construction and function of the perimeter berm and swale recharge systems.   

Impacts resulting from the Proposed Action Alternative are described below for each vegetative 
community type.   

A. Upland Communities 

Upland vegetative associations at the Ona site include those categorized within the FLUCFCS as 
series 200, agricultural uses (pasture, crops, and citrus groves), series 300, rangeland 
(herbaceous, palmetto prairies, other shrub and brushland, and mixed rangeland), and series 400, 
upland forests (pine flatwoods, sand pine, pine-mesic oaks, temperate hardwoods, live oak, sand 
live oak, hardwood-conifer mixed, and mixed hardwoods).  Overall, there currently are 16,470.3 
acres classified as agricultural, rangeland, and upland forest at the Ona site.  IMC proposes to 
mine 13,126.9 acres of upland communities and leave 3,343.4 acres undisturbed (Table 4.2-1).  
Over half of the acreage to be disturbed (7,821.9 acres) is agricultural land, primarily improved 
pasture.  The reclamation plans include 11,541.5 acres of upland communities, which would result 
in a total of 14,884.8 acres of uplands once the Ona site reclamation is completed.  This 
corresponds to an approximate 10 percent loss in acreage of upland communities between the 
pre- and post-mining landscape.  The reduction in upland acreage is predominantly due to the 
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reduction in acreage of reclaimed improved pasture.  The post-reclamation acreage of upland 
forest (5,170.6 acres) and rangeland (2,999.1 acres) is greater than or similar to the pre-mining 
acreage (Table 4.2-1).  Details of reclamation plans for each vegetative community type are found 
in Section 4.2.1.7. 

Descriptions of each upland vegetative community and their species composition are found in 
Section 3, Affected Environment.   

Agricultural Uses 

Agricultural uses (FLUCFCS 200) currently comprise 8,417.9 acres of the Ona site, approximately 
41 percent of the entire property.  IMC proposes to mine 7,821.9 acres of agricultural lands, not 
disturb 596 acres, and reclaim 6,119.1 acres.  The total post-mining area of agricultural lands is 
projected to be 6,715.1 acres, which corresponds to a loss of approximately 20 percent of the pre-
mining acreage.   

The proposed action would result in the direct loss of vegetative communities associated with 
pastures, agricultural field crops, and citrus groves.  These communities were converted from 
native habitat for agricultural use and currently contain few unique species; therefore, the 
ecological impacts of clearing and not reclaiming these areas to an equivalent acreage are 
minimal.  Economic considerations of the conversion of agricultural lands are discussed in Section 
4.12. 

Rangeland 

Rangeland (FLUCFCS 300) comprises 3,053.7 acres of the Ona site, approximately 15 percent of 
the entire property.  IMC proposes to mine 2,531.2 acres of rangeland, not disturb 522.5 acres, 
and reclaim 2,476.6 acres as palmetto prairies, as well as shrub and brushland.  The total post-
mining area of rangeland is projected to be 2,999.1 acres, which corresponds to a loss of 
approximately two percent of the pre-mining acreage.  Acreage of impact and reclamation for 
each type of rangeland is presented in Table 4.2.1. 

Preparation for dragline mining would result in clearing the majority of rangeland habitats at the 
Ona site. Several types of rangeland (herbaceous, mixed, other shrub and brushland) would not 
be reclaimed type-for-type, however these categories of rangeland comprise only 125.7 acres, 
and would be mitigated through the creation of shrub and brushland.  Shrub and brushland 
(FLUCFCS 320) differ from herbaceous (FLUCFCS 310) and mixed (FLUCFCS 329) rangeland 
due to the increased dominance of shrubs.  Prairie grasses dominate herbaceous rangeland, and 
mixed rangeland contains an intermixture of grassland and brushland.  Reclamation plans include 
673.1 acres of shrub and brushland, and 1,803.5 acres of palmetto prairies; therefore, the loss of 
rangeland habitat would be temporary. 
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Upland Forests 

Upland forests (FLUCFCS 400) comprise 4,998.7 acres of the Ona site, approximately 24 percent 
of the entire property.  IMC proposes to mine 2,773.8 acres (55 percent) of upland forests, not 
disturb 2,224.8 acres (45 percent), and reclaim 2,945.8 acres. The total post-reclamation area of 
upland forest is projected to be 5,170.6 acres, which corresponds to an increase of approximately 
three percent compared to the pre-mining acreage.  Impacts to each type of upland forest 
community are discussed below. For each upland community type, the acreage to be left 
undisturbed, acreage to be cleared, and acreage to be reclaimed is presented in Table 4.2-1. 
Details of reclamation plans for upland forest habitats are found in Section 4.2.1.7. 

Clearing upland forests in preparation for mining would remove native vegetation, render existing 
habitat unavailable, and displace wildlife.  In most instances, significant acreage of upland forest 
would remain undisturbed, and the majority of impacted habitats would be recreated during 
reclamation.  In the case of sand pine, all 23.7 acres would be cleared prior to mining, and 114.5 
acres would be created during reclamation. Other communities including pine flatwoods, 
temperate hardwoods, live oak, sand live oak, hardwood-conifer mixed, and mixed hardwoods, 
would be reduced in acreage by 6 to 38 percent following reclamation.  The reduction in acreage 
of pine flatwoods would be offset by the additional creation of 1,243 acres of upland coniferous 
forest (FLUCFCS 410), which differ from pine flatwoods due to the presence and dominance of 
certain understory species.  When reclaimed upland coniferous forest areas are combined with 
the post-reclamation acreage of pine flatwoods (1,029.5 acres) and sand pine (114.5 acres), the 
total acreage (2,387 acres) significantly exceeds the pre-mining acreage of pine-dominated 
forests (1,503.3 acres).  Pine-mesic oaks, which comprise only 5.7 acres of the Ona site, would 
be reduced by 77 percent and not be reclaimed.  However, due to the creation of additional 
upland forest habitat described above, the overall acreage of upland forest upon completion of 
reclamation is proposed to be three percent greater than the pre-mining acreage.  The 45 percent 
of upland forests that are to remain undisturbed are located in corridors identified as important for 
wildlife that would be preserved in perpetuity through conservation easements (Figure 4.2-1).  

B. Open Water 

Open water (FLUCFCS 500) comprises 115.7 acres of the Ona site, approximately 0.6 percent of 
the entire property, in the form of natural streams, man-made ditches, and cattle ponds (reservoirs 
<10 acres).  IMC plans to mine 85.1 acres of these habitats, not disturb 30.6 acres, and reclaim 
1,034.5 acres, primarily as lakes.  The total post-reclamation area of open water is projected to be 
1,065.1 acres.  This is proposed to fulfill the Hardee County Commission's request to maximize 
the acreage of lakes.  Acreage of impact and reclamation for each type of aquatic habitat is 
presented in Table 4.2-2. 

Primary impacts to streams include construction of dragline crossings of Brushy Creek, and 
mining of the headwaters of Hickory Creek and the floodplain channel of Oak Creek, which has 
been altered through ditching, clearing of the floodplain, and agricultural activities.  Stream 
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crossings of Brushy Creek would directly impact floodplain vegetation surrounding stream 
channels and remove potential habitat for fish and wildlife resources including listed plant and 
animal species.  The loss of man-made ditches and cattle ponds is not considered ecologically 
significant to the overall vegetative landscape.  Nonetheless, most of the cattle ponds would be 
replaced during reclamation. 

Secondary impacts to streams may occur from the capture of surface water runoff by the mine 
water system, thereby reducing rainfall runoff to undisturbed areas of streams.  To avoid 
secondary impacts from a reduced hydroperiod and degraded water quality, an augmentation 
recharge ditch and berm system would be constructed adjacent to stream floodplains.  The ditch 
and berm system is designed to maintain the water table elevation adjacent to undisturbed 
streams and wetlands; therefore the capture of surface water should not adversely impact stream 
base flow.    

Wetland Communities   

Wetland vegetative associations at the Ona site include those forested and non-forested 
communities categorized within the FLUCFCS as series 600, wetlands (bay swamps, gum 
swamps, stream swamps, inland ponds and sloughs, mixed wetland hardwoods, wetland 
coniferous, wetland mixed hardwood-coniferous, freshwater marshes, wet prairies, emergent 
aquatics, and shrub swamps).  Additional USACE jurisdictional wetland areas were defined within 
vegetative communities typically associated with uplands, including single family homes, spoil 
areas, improved and unimproved pastures, herbaceous rangeland, palmetto prairies, other shrub 
and brush, mixed rangeland, woodland pastures, pine flatwoods, pine-mesic oaks, temperate 
hardwoods, live oak, hardwood-conifer mixed, and mixed hardwoods.  Overall, there currently are 
4,901.0 acres classified as USACE jurisdictional wetlands at the Ona site.  IMC proposes to mine 
2,764.7 acres (56.4 percent) of the USACE jurisdictional wetland communities, not disturb 2,136.4 
acres (43.5 percent), and reclaim 3,918.3 acres.  Upon completion of reclamation, the Ona site 
would contain 6,054.6 acres of wetlands, an increase of 23.5 percent compared to the pre-mining 
acreage.  Acreage of impact and reclamation for each type of wetland community is presented in 
Table 4.2-2.   

The temporary loss/gain of wetlands over time (Figure 4.2-2) indicates that the acreage of 
undisturbed existing wetlands decreases steadily during the first 20 years of mining.  However, 
the overall available wetland habitat remains greater than the pre-mining acreage throughout the 
lifetime of the mine, due to the creation of clay settling areas and reclaimed wetlands.  The 
acreage of wetlands reclaimed between mine years 16 and 22 (1,413 acres), is almost twice the 
acreage of newly disturbed wetlands (788.2 acres).  No existing wetlands would be disturbed 
between mine years 23 and 30, and by mine year 25 the total acreage of reclaimed wetlands 
(2,920 acres) exceeds the total acreage of disturbed existing wetlands (2,765 acres).  Along with 
reclaimed wetlands, additional open water habitat would be available in active clay settling areas, 
the first of which would be created in mine year two.   
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Figure 4.2-3 shows the location and type of USACE jurisdictional wetlands currently present at the 
Ona site.  A functional assessment of each wetland was conducted using the USACE-approved 
IMC WRAP, a modified version of the SFWMD WRAP that customizes the procedure for the 
landforms, vegetative cover, hydrology, and water quality issues encountered at phosphate 
mining and reclamation sites in central Florida.  Through consultation with USACE and FDEP, the 
SFWMD WRAP variable "Water Quality Input and Treatment Systems" was customized to more 
accurately address the landscape of central Florida phosphate mining.  Specifically, the water 
quality variable scoring procedure was modified to reflect land use related pollutant loading rates 
for the specific FLUCFCS classifications that exist prior to mining and following reclamation 
instead of the more general land use categories applied in the SFWMD WRAP.  In addition a 
"modifier" has been added to reflect the influence of differing levels of human influence on the 
stormwater pollutant loading rates from different parcels with the same FLUCFCS level III 
classification.  The water quality treatment factor is equally weighted with water quality input in the 
SFWMD WRAP.  A much smaller range of land uses are found on phosphate reserve property 
and reclaimed mine lands when compared to the variety of land uses that the SFWMD WRAP 
must address.  Stormwater treatment systems are rarely found on phosphate reserve property, 
therefore the IMC-WRAP water quality input variable focused upon the land uses found on 
unmined reserve and reclaimed lands, while excluding treatment as an equally weighted variable. 

Figure 4.2-4 shows the WRAP score for each wetland.  A summary of the WRAP data with the 
number of acres of jurisdictional wetlands by FLUCFCS code and WRAP score in 0.10 units is 
found in Table 4.2-4.  Table 4.2-5 illustrates the number of acres of wetlands by FLUCFCS code 
and WRAP score for the areas proposed for mining or disturbance.  Comparison of Tables 4.2-4 
and 4.2-5 demonstrate that a higher percentage of those wetlands with the highest WRAP scores 
are to be avoided.  The IMC WRAP methodology developed under the direction of the USACE 
and used to determine compensatory mitigation requirements is included in Appendix D. 

Wetland areas designated for mining would be drained and cleared, while those wetland areas in 
the path of the proposed utility/access corridors would be cleared and filled.  The proposed action 
of dragline mining would result in the direct loss of those wetland vegetative communities 
proposed for mining.  Wetlands adjacent to active mining areas could experience secondary 
impacts including temporary lowering of water levels, increased sedimentation, lowered 
groundwater tables, increased surface runoff, erosion, and long-term hydroperiod alterations.  To 
avoid these secondary impacts from active mining and reclamation operations, IMC is proposing 
to utilize a series of techniques including recharge ditch systems to maintain wetland 
hydroperiods, silt fences, and vegetated secondary containment perimeter berms. 

Descriptions of each wetland vegetative community and their species composition are found in 
Section 3.2.  Impacts to each wetland community type resulting from the Proposed Action 
Alternative (dragline mining) are discussed below. 
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Forested Wetlands 

USACE jurisdictional forested wetlands (FLUCFCS 610-630 and additional parcels of FLUCFCS 
213, 511 and the 400 series) comprise 2,537.3 acres of the Ona site, approximately 12.3 percent 
of the entire property.  IMC proposes to disturb 1,124.8 acres (44 percent) of the forested 
wetlands during mine, not disturb 1,412.5 acres (56 percent), and reclaim 1,252.7 acres.  Upon 
completion of reclamation, the total area of forested wetlands (2,665.2 acres) represents an 
increase of five percent compared to the pre-mining acreage. 

The proposed action would result in the loss of approximately 125.1 acres (67 percent) of the 
existing bay, gum, and stream swamps at the Ona site.  Reclamation plans include 183.9 acres of 
swamps, which would result in a total of 245.4 acres upon completion, an increase of 
approximately 32 percent compared to pre-mining acreage.  The temporary loss of swamp habitat 
could potentially impact undisturbed swamps and downstream habitats through increased surface 
runoff, decreased water quality and quantity, and loss of water storage and treatment capabilities.  
Several methods would be used to prevent these impacts to undisturbed swamp communities and 
downstream habitats including silt fences, vegetated perimeter berms, and recharge perimeter 
ditch systems, which have been designed to maintain the water table level adjacent to active 
mining areas.  Although these techniques may prevent impacts to those areas that would not be 
disturbed, the proposed action of dragline mining would at least temporarily reduce the amount of 
forested wetland habitat.  Reclamation techniques proposed by IMC are discussed in Section 
4.2.1.7. 

Mixed wetland hardwoods, wetland coniferous, and wetland hardwood-coniferous forests 
comprise 1,201.3 acres of the Ona site.  Dragline mining would result in the loss of 565.9 acres of 
these communities, which is approximately 47 percent of the total acreage. Reclamation plans 
include 1,068.2 acres of hardwood and coniferous wetlands, which would result in a total of 
1,703.5 acres upon completion of reclamation, an increase of approximately 30 percent compared 
to the pre-mining acreage.  Impacts of clearing wetland hardwood and coniferous forests include 
the reduction of available habitat for wildlife, as well as loss of wetland functions of water storage 
and treatment. Wetlands adjacent to active mining areas may be impacted through temporary 
lowering of water levels, increased surface runoff, and sedimentation. Hydroperiod alterations and 
increased sedimentation would be avoided through the installation of silt fences and the recharge 
ditch and berm system, which is designed to maintain water levels and prevent impacts to 
vegetation in wetlands adjacent to active mining areas.  Methods to reduce impacts to adjacent 
wetlands and reclaim mined lands as hardwood and coniferous wetlands are discussed in Section 
4.2.1.7.  

Parcels of upland forest (FLUCFCS 400) and woodland pasture (FLUCFCS 213) claimed as 
USACE jurisdictional wetlands and proposed for mining would be mitigated through the creation of 
mixed wetland hardwood and wetland coniferous forest communities. 
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Non-Forested Wetlands 

USACE jurisdictional non-forested wetlands (FLUCFCS 640 and parcels of FLUCFCS series 200 
and 300) comprise 2,304.1 acres of the Ona site, approximately 11 percent of the entire property. 
IMC proposes to disturb or mine 1,595.6 acres (69 percent) of non-forested wetlands, not disturb 
708.5 acres (31 percent), and reclaim 1,611.8 acres.  The total post-reclamation area of non-
forested wetlands is projected to be 2,320.4 acres, which is less than a one percent increase 
compared to pre-mining acreage.  

Of the 1,159.6 acres classified as freshwater marsh, 733.6 acres (63 percent) would be disturbed 
or mined.  Impacts include loss of habitat and wetland functions such as water storage and 
treatment.  Clearing non-forested wetlands and subsequent mining activities may also impact 
adjacent undisturbed wetlands through increased surface runoff and hydroperiod alterations.  
Turbidity control measures and the perimeter recharge ditch system would be utilized to prevent 
impacts to adjacent wetlands. 

A small amount (1.2 acres) of the Ona site is classified as emergent aquatic wetlands.  These 
areas are proposed for mining, and 2.8 acres of emergent aquatic wetlands are included in the 
reclamation plans.  In addition to these reclaimed areas, vegetation common in emergent 
wetlands would be found in the littoral zones of the reclaimed lake systems.  

Shrub swamps comprise 696.5 acres of the Ona site, 513.6 acres of which are to be mined.  
Reclamation activities would include the creation of 158.5 acres of shrub swamp to replace lost 
habitat.  Impacts of clearing shrub swamps include the loss of native vegetation, wildlife habitat, 
and wetland hydrologic function.  It should be noted that areas classified as shrub swamps include 
communities dominated by undesirable species such as primrose willow (Ludwigia sp.) and 
coastal plain willow (Salix caroliniana), which become dominant as a result of drainage alterations, 
heavy grazing, and/or fire suppression in freshwater marsh habitats (IMC, 2002).  Desirable shrub 
swamps are those dominated by buttonbush (Cephalanthus occidentalis), which unlike willow-
dominated swamps, allow enough light through the canopy to support a diverse assemblage of 
herbaceous wetland species.  Therefore, shrub swamps would be mitigated primarily through the 
creation of additional wet prairie and freshwater marshes.  Of the 158.5 acres of created shrub 
swamp, 31.7 acres would be mitigated offsite at the FG-3 reclamation program area. Reclamation 
techniques for non-forested wetlands are described in Section 4.2.1.7. 

4.2.1.2 Matrix Transport 
4.2.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
Slurry matrix transport would impact native vegetative communities only in those limited areas 
where construction of the transport system and pipeline would result in disturbance in advance of 
mining or at the stream crossings.  Additional impacts may arise in the unlikely event of pipe 
rupture and subsequent release of slurry into natural areas.  To avoid discharge to natural areas, 
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the slurry matrix pipeline would be located on the mining side of the ditch and berm system.  At 
stream crossings, the slurry matrix pipe would be encased, and in the event of a rupture, the 
contents would be captured in the containment area and the ditch and berm system to avoid 
contact with the stream channel.   

4.2.1.2.2 Conveyor Transport 
Impacts to vegetative communities resulting from the construction of a conveyor system for matrix 
transport would be identical to the impacts of the proposed action, slurry matrix transport.  As with 
the slurry matrix pipeline, the conveyor system would be located on the mining side of the ditch 
and berm system, and in the case of a spill, the matrix would be captured to prevent any impacts 
to natural areas.  

4.2.1.3 Matrix Processing 
4.2.1.3.1 Wet Process Beneficiation (IMC’s Proposed Action) 
Wet Process beneficiation has the following environmental considerations: the aboveground 
storage of waste clays, dam failures, and the storage and use of reagents.  The system of wet 
processing beneficiation is not likely to produce any adverse impacts to vegetative communities. 
Possible impacts may arise in the event of a spill at the reagent storage yard.  However, this 
scenario is not likely due to the location of the reagent storage within the beneficiation plant and 
secondary containment structures for the reagent tanks.  A discussion of the potential impacts 
associated with above ground storage of waste clays is included in Section 4.2.1.6. 

4.2.1.4 Plant Siting 
4.2.1.4.1 IMC’s Proposed Plant Location  
The construction of the new 150-acre Ona beneficiation plant would likely commence no earlier 
than Ona mine year three, and would require 24 to 36 months to construct.  The proposed plant 
site is currently dominated by pastures (80.8 acres), with 18.8 acres of live oak, 23.6 acres of 
shrub swamp, 18.4 acres of freshwater marsh, and 8.4 acres of mixed upland hardwood/conifer 
forests. Land clearing and preparation prior to construction of the beneficiation plant would result 
in the loss of predominantly agricultural areas, which do not harbor important native vegetative 
species. The proposed plant location includes 46.8 acres of wetland habitat.  Half of the acreage 
consists of willow-dominated shrub swamps, which are not as ecologically significant compared to 
forested wetlands or diverse freshwater marshes. 

4.2.1.4.2 Other Plant Locations 
Plant Site #1 is currently vegetated with a mixture of unimproved pasture, palmetto prairie, 
freshwater marshes, and mixed hardwood/conifer forests.  It is situated immediately adjacent to a 
high-quality mixed wetland hardwood forest contained within Conservation Area #9 (Figure 2.2-4). 
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Impacts of locating the beneficiation plant at Site #1 include the loss of habitat and secondary 
impacts due to the proximity to Conservation Area #9.  Construction and operation of the 
beneficiation plant adjacent to this area would reduce the vegetative buffer surrounding 
Conservation Area #9 and may adversely impact the existing habitat for wildlife and threatened 
and endangered plant species.  Additionally, reclamation plans include the creation of a 
contiguous parcel of mixed wetland hardwood forest from Conservation Area #9 in Section 17 
southward into Section 29, which includes the area designated as Site #1.  The creation of this 
habitat conservation corridor would not be feasible if Site #1 were utilized for construction of the 
new beneficiation plant. 

Site #2 is south of the original site, and is in an area that is close to roads and railroads.  This site 
is located within Conservation Area #11, which contains high quality forested wetlands and 
palmetto rangeland surrounded by contiguous natural plant communities.  Location of the 
beneficiation plant within Conservation Area #11 would result in the clearing of over 150 acres of 
habitat, including shrub marsh, live oak, freshwater marsh, and temperate hardwood communities 
that would otherwise be preserved.  Construction and operation of the beneficiation plant at Site 
#2 would decrease the value of Conservation Area #11 through fragmentation of habitat.    

4.2.1.5 Water Management 
4.2.1.5.1 Process Water Sources 
During mining, rainfall runoff from active mining areas would be captured for use in the 
beneficiation and mining processes.  Surface water capture would reduce the amount of 
precipitation reaching adjacent vegetative communities, but the impact is temporary and would 
allow a substantial reduction in groundwater withdrawals. For example, as shown in Table 2.2-3, 
surface water capture and water conservation measures have resulted in reductions in the use of 
groundwater by approximately 50 percent during the period from 1991 through 1999.  Surface 
water capture could result in additional secondary impacts to wetland vegetation through 
decreased hydroperiod during the period of surface water capture (the time between initiation of 
mining and reclamation activities) at each mine cut.  A decrease in wetland hydroperiod may allow 
encroachment by upland vegetation and loss of hydrophytic species.  In order to minimize impacts 
to wetland vegetation adjacent to active mining areas, IMC would construct perimeter berm and 
swale systems (recharge ditches) designed to maintain the water table and reduce the effects of a 
decreased hydroperiod on wetland vegetation.  If the recharge ditches function as designed, they 
would preclude any effects on vegetation from reduced hydroperiod.  Section 4.7 presents details 
about the construction and function of the perimeter berm and swale systems.  Should this system 
fail to function as designed, the conditions of IMC’s WUP would require alternate artificial 
hydration techniques be designed and used. 

Supplemental water needs would be met with two wells withdrawing from the UFA.  The two wells 
are permitted to withdraw an average of approximately 12 mgd, and a maximum of 16 mgd.  By 
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issuing the WUP, the SWFWMD has determined that no adverse impacts on groundwater 
resources or natural vegetative communities would occur.  Therefore, surface water capture and 
groundwater withdrawals within permitted limits are not expected to adversely affect native 
vegetation.  

4.2.1.5.2 Discharge to Surface Water 
No impacts to native vegetation communities are expected because of discharges of 
wastewaters.  Discharges from the clay settling areas are through permitted NPDES outfalls, 
which are monitored regularly and are required to meet State of Florida surface water quality 
criteria. 

4.2.1.6 Sand and Clay Residuals Management 
4.2.1.6.1 Conventional Settling (IMC’s Proposed Action) 
Conventional clay settling areas would be utilized to dispose of clay that would be physically 
separated from the saleable phosphate rock and sand.  The clay settling areas are to be located 
on previously cleared and mined areas, therefore no adverse impacts to native vegetative 
communities would arise.  The construction of clay settling areas would have the positive effect of 
providing additional aquatic habitat for the establishment of wetland vegetation during active 
mining.  Currently, the Ona site contains only limited acreage of emergent aquatic vegetation.  
The shallow littoral zone found along the perimeter of clay settling areas would provide additional 
habitat for emergent wetland plants.   Primary impacts may occur in the unlikely event of dam 
failure and subsequent release of clay waste and turbid waters into natural areas.  The destruction 
of vegetation in adjacent streams, wetlands, and uplands could occur if large volumes of clay 
waste were released during a failure.   

4.2.1.7 Reclamation 
4.2.1.7.1 Conventional (IMC’s Proposed Action) 
IMC proposes to reclaim 15,836.1 acres of mined or disturbed lands to replace natural ecosystem 
functions on a portion of the Ona site, as well as to provide lands for agricultural and 
recreation/development uses.  Twenty-eight FLUCFCS categories would be created, including 
both upland and wetland communities.  Figures 4.2-5 though 4.2-11 illustrate the projected mining 
sequence, along with the subsequent projected reclamation sequence in five-year intervals over 
the life of the Ona Mine.  A summary of the vegetative communities present on the 20,676-acre 
Ona site, and the acreage of each community that would be disturbed, preserved, and/or 
reclaimed is found in Table 4.2-1.  Figure 3.2-1 details the location of each vegetative community, 
while the post-reclamation landscape is presented as Figure 2.2-12.  

At a minimum, reclamation activities would fulfill the applicable obligations concerning post-
reclamation vegetation conditions imposed by Chapter 62C-16, F.A.C. (1996), and Section 
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2.06.06 of the Hardee County Unified LDC (1998), as well as USACE wetland mitigation 
requirements.  All post-mining reclamation activities would use native vegetation planting in order 
to eliminate irrigation needs, with the exception of improved pastures and those areas where the 
slope of the reclaimed land surface is such that erosion could result.  In the cases of potential 
erosion hazard areas, initial seeding and/or sodding with a mixture of Bahia grass (Paspalum 
notatum) and other annual and perennial grasses would be used to quickly stabilize the soil.  As 
the reclamation site matures, native species are expected to out-compete non-native grasses 
without the use of herbicides.  Improved pastures (FLUCFCS 211) would be planted with species 
typical of Florida pastures, which are dominated by non-native Bahia grass (IMC, 2002).      

The reclamation and revegetation plan would be completed in an average of 10 years following 
land clearing during the first 15 years of mining.  Afterwards, the rate of reclamation would exceed 
the rate of mining such that all of the disturbed lands would be revegetated within six years 
following completion of mining operations.   

A summary of both wetland and upland reclamation projects conducted by IMC is described in 
Appendix E, Evidence Of Successful Reclamation.  Based upon previous reclamation results, 
reclaimed and revegetated agricultural lands reach maximum productivity within one year, and 
herbaceous rangelands and wetlands reach maturity in approximately three years.  Forested 
upland and wetland communities would require 40 years to reach maturity, although much of their 
ecological functional capacity is realized in about 15 years.  The existing patchwork of upland and 
wetland vegetation would be replaced with three large vegetative community types positioned and 
targeted towards three post-reclamation land uses: agricultural, recreation/development, and 
natural systems.   

The agricultural lands would be positioned in the interior of the property over areas of clay soils 
and surrounded by coniferous forests, and shrub and brushland. The recreational/ development 
lands would be positioned along SR 64, Albritton and Vandolah Roads, and the Ona Rural Center 
community to eliminate the need for public capital facility outlays and to permit easy access.  
These lands would be reclaimed as large lakes surrounded by a park-like setting of grass and 
trees.  The natural systems would be reclaimed to form a contiguous mosaic of upland and 
wetland forests, rangeland, and herbaceous marshes. These would include all of the north-south 
stream floodplain corridors as well as an east-west linkage to connect the stream corridors.  The 
repositioning of natural vegetative communities from the current patchy distribution to a connected 
belt of natural communities would result in the best long-term opportunity for significant habitat 
improvement. 

Watersheds Associated with Brady Branch and Oak Creek 

The Brady Branch and Oak Creek stream systems would be reclaimed with a mosaic of marshes, 
wet prairies, swamp forests, and floodplain forests encompassing a channel restored to more 
natural conditions than currently exist.  Portions of the creek system would be designed to mimic 
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streams, with gradual slopes and sinuous channels.  Velocity dissipaters would be constructed 
with branches.  In addition to flow control, these areas would provide cover for fish and wildlife.  
Slopes would be stabilized by planting with herbaceous species including, but not limited to, 
maidencane, pickerelweed, duck potato, and sand cordgrass.  These herbaceous species would 
be interplanted with trees including popash and bald cypress and shrubs such as buttonbush near 
the banks.  Landward tree species would include red maple, elm, tupelo, dahoon holly, and laurel 
oak. At the edge of the floodplain forest, laurel oak, slash pine, live oak, sweetgum, and wax 
myrtle would be planted.  Herbaceous species including, but not limited to, swamp fern, Virginia 
chain fern, lizard's tail, pickerelweed, iris, and Eastern gamagrass would be planted as 
appropriate along the hydrologic gradient.  Swamp forests would be planted with similar species 
as the floodplain forest.  

Hickory Creek Drainage Basin 

The Hickory Creek watershed located on the eastern edge of the property would be reclaimed 
with a combination of natural communities including lake, freshwater marsh, wetland hardwood 
forest, wet prairies, and upland coniferous forests. The watershed has been severely altered for 
agriculture, and currently consists of a series of marshes and swamps interconnected by ditches 
and surrounded by pasture.  A large lake is proposed as reclamation in Sections 14, 15, 22, and 
23, Township 34 South, Range 24 East.  Outflow from this lake would be directed south across a 
perimeter marsh and then through a sinuous path revegetated as wetland hardwood forest with a 
small stream channel beneath the tree canopy.  The reclaimed watercourse would drain into 
Hickory Creek in Section 27, Township 34 South, Range 24 East.  Lands surrounding the 
reclaimed watercourse south of the lake would contain a large contiguous area of natural systems 
including herbaceous marshes, wet prairie, upland coniferous forests, and pine flatwoods as seen 
on Figure 2.2-12.   

Brushy and Horse Creeks 

The floodplains of Brushy Creek, Horse Creek, and the West Fork Horse Creek would be 
preserved as no-mine areas, with the exception of required access corridors.  These corridors 
would be reclaimed upon completion of mining to match the pre-mining vegetative conditions.  
The floodplains of Brushy and Horse Creeks would be preserved in perpetuity through the 
granting of Conservation Easements.   

A description of reclamation activities and conceptual approaches for each vegetative community 
type is described below.   

A. Upland Communities 

Only a limited amount of research has been conducted on the reclamation of native upland 
communities as compared to wetland reclamation.  However, IMC has successfully restored 
several communities previously considered to be unreclaimable, including xeric scrub and pine 
flatwoods, and ongoing research conducted by FIPR, the Nature Conservancy, Tall Timbers, 
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Disney, and the phosphate industry will improve the success rate of future upland reclamation 
projects.  Significant acreage of upland communities are not planned to be reclaimed for ten to 15 
years based upon the proposed mine sequence, during which time researchers will continue to 
advance the state-of-the-art in upland reclamation.  These refinements and techniques would be 
used by IMC to ensure that the reclamation of upland communities is successful. 

The reclamation plans include 11,528.4 acres of upland communities, which would result in a total 
of 14,886.2 acres of uplands at the Ona site at the conclusion of reclamation.  This corresponds to 
a ten percent loss in acreage of upland vegetative communities between the pre- and post-mining 
landscape.  The reduction in acreage of upland communities arises from the reclamation of 
improved and unimproved pastures to other land uses, and does not reflect a loss of upland forest 
acreage. 

FLUCFCS 200, Agricultural Uses 

IMC proposes to mine 7,815.8 acres of agricultural lands, not disturb 602.1 acres, and reclaim 
6,119.1 acres.  The total post-mining area of agricultural lands is projected to be 6,721.2 acres, 
which corresponds to a loss of approximately 20 percent of the pre-mining acreage.  Reclamation 
activities for each agricultural land use are discussed below. 

Improved Pasture  

IMC plans to mine 7,000.4 acres of improved pasture, encompassing approximately 96 percent of 
the total acreage of improved pasture on-site.  The remaining 305.8 acres would remain 
undisturbed during the lifetime of the mine.   

IMC's reclamation plan includes 4,955.9 acres of improved pasture, which would result in a total of 
5,261.7 acres of improved pasture upon completion of reclamation.  This corresponds to a net 
loss of 2,044.6 acres of improved pasture, which is approximately 28 percent of the total pre-
mining acreage.  Over 4,900 acres would be revegetated for immediate use as improved pasture, 
but these lands would also be suitable for more intensive agricultural uses such as vegetables 
and row crops.  All of the improved agricultural lands would be established on clay soils following 
the consolidation of clay settling areas.  According to the Polk County Extension Service, the soils 
of reclaimed clay settling areas possess superior agronomic properties, including calcium and 
phosphorus content, moisture retention, and cation exchange capacity.  Thus, these soils would 
be the preferred growing medium for forage and cropland. 

Seed mixture and soil amendment requirements would be determined based upon research by 
the University of Florida and the Polk County Extension Service.  Typical species to be planted 
would include a mixture of seasonal and permanent ground cover.  Seasonal species such as 
millet and rye would germinate quickly to provide a cover crop for the more permanent grasses 
such as Bahia and Bermuda. 
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Woodland Pasture 

IMC's reclamation plan proposes to reclaim 1,163.2 acres of woodland pasture (FLUCFCS 213), 
and when combined with the undisturbed woodland pasture areas would result in a total of 
1,432.3 acres post-reclamation.  This corresponds to a net gain of 794.9 acres of woodland 
pasture, or an increase of approximately 125 percent compared to the total pre-mining acreage. 

Woodland pastures would be reclaimed in the areas that could potentially be developed in the 
future for residential, commercial, and recreational purposes.  As such, all woodland pastures 
would be reclaimed on recontoured overburden, either in the form of a "cap" over sand tailings 
backfill, or as available on mined lands.  These reclamation and revegetation practices have been 
successfully completed for the past 40 years. 

The groundcover seed mixture and soil amendment requirements would be identical to the 
reclamation of improved pasture.  In addition, trees would be planted to achieve a park-like 
setting, however, these areas would not resemble upland forests (level 400 series associations).  
The tree species would include a mixture of pines and upland oaks. 

FLUCFCS 300, Rangeland 

Rangeland comprises 3,053.9 acres of the Ona site, approximately 15 percent of the entire 
property. The majority of lands at the Ona site classified as rangeland are palmetto prairies, which 
comprise 2,898 acres of the current landscape.  IMC proposes to mine 2,530.3 acres of 
rangeland, not disturb 523.6 acres, and reclaim 2,470.3 acres.  The total post-mining area of 
rangeland would to be 2,993.9 acres, which corresponds to a decrease of approximately two 
percent in pre-mining acreage. Rangeland reclamation activities for each rangeland community 
are discussed below. 

Shrub and Brushland 

Approximately 673.2 acres are to be reclaimed as shrub and brush rangeland (FLUCFCS 320).  
These areas would be interspersed adjacent to and between upland and wetland natural habitat 
to broaden the core-corridor "areas of conservation interest" and to link these areas into a 
contiguous post-reclamation natural system.  Shrub and brushland would also be created as a 
buffer surrounding agricultural areas on reclaimed settling areas. 

Natural rangeland communities would be established on recontoured overburden soils, both on 
lands backfilled with sand tailings and lands where only overburden is present.  Soil types and 
site-specific hydrology would be considered when selecting species to be planted, as native 
rangeland includes xeric, mesic, and hydric communities.  A diverse assemblage of species would 
be planted, as available from native plant nurseries, including but not limited to saw palmetto, 
wiregrass, and muhlygrass.  
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Palmetto Prairie 

Reclamation plans would include 1,797.2 acres of palmetto prairie (FLUCFCS 321), resulting in a 
total of 2,288.5 acres of palmetto prairie upon completion of reclamation.  This represents a net 
loss of 609.5 acres, or 21 percent of the total acreage currently vegetated as palmetto prairie.   

Conceptually, mined land would be reclaimed as palmetto prairie development by creating a 
landform similar to a pine flatwood community, but without the canopy of pines. Topsoil from 
palmetto prairie areas scheduled for mining, when feasible, would be transported to the 
reclamation sites where feasible for the same purposes as indicated in the pine flatwoods 
reclamation. In addition, commercially available native grass seed including Indiangrass 
(Sorghastrum sp.), bluestem (Schizachyrium sp.), and switchgrass (Panicum virgatum) would be 
sown over portions of the reclaimed sites to create a rapid groundcover to provide wildlife food 
and inhibit the establishment of undesirable plants.  Saw palmetto, running oak and other 
indigenous species would be planted as needed to achieve coverage on the site, and nuisance 
species would be controlled with selective herbicides and fire management. Planted species 
would be selected giving priority to those with extensive underground development that have 
adapted to the frequent fire exposure. 

FLUCFCS 400, Upland Forests 

IMC plans to mine 2,766.6 acres of upland forests, not disturb 2,232.1 acres, and reclaim 2,939 
acres.  The total post-reclamation area of upland forest is projected to be 5,171.1 acres, which 
corresponds to an increase of approximately three percent compared to the pre-mining acreage.  
Reclamation activities for each type of upland forest community are discussed below. 

Pine Flatwoods 

Reclamation of mined lands include the creation of 493.1 acres of pine flatwoods (FLUCFCS 
411), which when added to the undisturbed areas results in a total of 1,029.5 acres.  This 
represents a net loss of 450.1 acres of pine flatwoods in the post-mining landscape, or 
approximately 30 percent of the present acreage.  However, 1,243 acres of mined lands would be 
reclaimed as upland coniferous forest (FLUCFCS 410), which are structurally similar to pine 
flatwoods with the exception of understory species composition. 

Pine flatwoods reclamation projects on disturbed soils are ongoing in several sites including those 
funded by the water management districts and privately funded efforts being conducted by IMC, 
CF Industries, Inc., Cargill Fertilizer, Inc., Disney, Nature Conservatory, and Tall Timbers.  The 
FIPR is currently funding several research studies aimed at producing large quantities of native 
grass seeds including wiregrass, which could become commercially available for pine flatwoods 
restoration and reclamation project sites.  

Conceptually, in order to reclaim mined lands to pine flatwoods, overburden and other fill, which 
may include sand tailings, would be rough graded as necessary.  When feasible, suitable topsoil 
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from pine flatwood areas scheduled for mining would be transported to the site and used as a top 
dressing several inches thick to provide the desirable seed bank, organic matter, and 
microorganisms.  Strips of topsoil may be used to inoculate the site where a complete cover is 
infeasible.  Supplemental plantings, if required, may include (but are not limited to) saw palmetto, 
gallberry, tarflower, bunch grasses, and wiregrass.  Seed would be added in bare areas or areas 
where topsoiling appears to be unsuccessful in providing adequate plant materials. Longleaf and 
South Florida slash pines would be planted at a density of 200 trees per acre. Nuisance species 
invasion would be controlled with selective herbicides.  

Factors that present challenges to the reclamation of pine flatwoods include hydroperiod, soil 
characteristics, control of nuisance invading plants, and fires. Pine flatwoods are by definition flat 
and it is this topography that assists in creating the desired hydroperiod.  Soils comprised of low 
nutrient, permeable, acidic sands discourage the growth of nuisance invader plants and favor 
plants adapted to pine flatwoods communities.  The normal fire frequency for pine flatwoods is 
every one to three years. In reclamation projects, fire would be excluded for several years to allow 
establishment of the pines and to build a seed source unless it is deemed an appropriate 
management tool. 

Upland Hardwood Forest Reclamation 

Approximately 816.7 acres would be revegetated as upland hardwood forest communities 
(FLUCFCS 425, 427, and 438). These areas would principally be interspersed between and 
adjacent to the "no-mine areas of conservation interest" and other reclaimed upland and wetland 
natural communities to broaden the core-corridors and link these areas into a contiguous post-
reclamation natural system. 

Upland hardwood forest communities would be planted on recontoured overburden soils, 
sometimes after backfilling with sand tailings, graded to design elevations.  First, understory would 
be established to stabilize the soils.  Soil types and hydrology would be considered when 
selecting the species to be planted.  For 400 series oak hammocks, switchgrass (Panicum 
virgatum) would be seeded to provide cover and wildlife food.  Generally, groundcover in oak 
hammocks is sparse due to dense canopy coverage.  Initially, reclaimed areas projected to 
become oak hammocks over time would be seeded with non-persistent grasses such as millet or 
winter rye to stabilize the soil and provide competition for non-desirable plant species.  As these 
hammocks mature, it is anticipated that groundcover species common to these communities 
would develop form dispersal from animals as well as wind.  Characteristic shrubs such as black 
haw (Virburnum obovatum) in mesic or hydric laurel oak hammocks or mixed hammocks and 
French mulberry (Callicarpa americana) in live oak or drier mixed hammocks would be planted 
simultaneously with tree plantings.  At the ecotone of reclaimed 400 series hammocks bordering 
wetlands, a band of Eastern gamagrass (Tripsacum dactyloides) or sand cordgrass (Spartina 
bakeri) would be planted.  All native trees and shrubs would be selected corresponding to the 
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respective habitat and obtained from local nurseries; tree planting rates would approximate 600 
seedlings per acre. 

Xeric Forest Reclamation 

Reclamation plans include the creation of 386.2 acres of sand pine (FLUCFCS 413) and sand live 
oak (FLUCFCS 432) forest, which when added to the undisturbed areas results in a total of 463.4 
acres.  This represents an increase of 35.5 acres of xeric forest in the post-reclamation 
landscape, or approximately eight percent of the present acreage.  Xeric forests would be 
reclaimed in the Horse Creek watershed to form "scrub islands" analogous to those that existed 
historically.  These areas would be positioned contiguous to the proposed post-reclamation 
natural systems corridor adjacent to Horse Creek.  Figure 2.2-12 illustrates the series of xeric 
communities proposed for planting west of Horse Creek. 

All xeric areas would be reclaimed on mined lands that have been backfilled with sand tailings to 
produce hydrologic conditions similar to natural scrub habitats.  Depending upon scheduling and 
logistics, topsoil from other existing areas may be used as a seed source.  In particular, topsoil 
from the "boneyard" scrub area (Section 16, Township 34 South, Range 23 East) would be 
removed and relocated to reclamation areas to provide a seed bank of native xeric species.  
Planting of sand live oak, sand pine, longleaf pine, and other xeric canopy species, as appropriate 
for the level III code and as available from native plant nurseries, would be completed at a rate of 
600 seedlings per acre.  In addition, sub-canopy and groundcover supplemental plantings may be 
completed, dependent upon the level of seed source productivity of any translocated topsoil.  At a 
minimum, wiregrass (Aristida beyrichiana) would be planted.  It is anticipated that groundcover 
would become established from the donor mulch.  However, common grasses in xeric 
communities such as Andropogon sp. are wind dispersed and would likely establish naturally over 
time.  Other grasses such as Dichanthelium sp. and Aristida sp. (other than A. beyrichiana) are 
animal dispersed and are also expected to appear over time.   

B. FLUCFCS 500, Water 

IMC proposes to reclaim 1,034.5 acres of mined lands as open water, predominantly in the form 
of lakes.  The total post-reclamation area of open water is projected to be 1,065.2 acres, which 
corresponds to an increase of 821 percent compared to the pre-mining acreage.  Reclamation 
activities for each type of open water community are discussed below. 

Natural Streams 

IMC proposes to reclaim 0.5 acres of natural stream habitat (FLUCFCS 511) resulting in a post-
reclamation total of 13.8 acres of streams, a net loss of 7.1 acres (34 percent).  It should be noted, 
however, that many natural stream channels are included in areas classified as stream swamp 
(FLUCFCS 615) due to the closed canopy over the stream channel.  Stream swamp habitat would 
be increased by 15 percent following reclamation activities. 
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Natural streams would be created in the same manner as the stream swamps (FLUCFCS 615) 
discussed below.  However, the tree plantings would be positioned such that complete canopy 
closure over the watercourse channel would not occur. Figure 4.2-12 illustrates a typical 
reclamation stream and associated floodplain.   

Man-made Ditches 

During reclamation activities, 0.6 acres of man-made ditches (FLUCFCS 512) would be created 
for a post-reclamation total acreage of 16.1 acres, a decrease of 58.5 acres (78 percent) 
compared to the pre-mining landscape.   

The drainage watercourses that would connect reclaimed settling areas with the adjacent natural 
communities are classified as ditches, as is one ditch that would be used to direct flow across a 
reclaimed settling area.  All ditches would be positioned on former clay settling areas. 

Lakes/Reservoirs  

Currently, all lands classified as reservoirs/lakes at the Ona site are man-made cattle ponds 
(FLUCFCS 534).  These cattle ponds comprise 20.2 acres, 18.3 (91 percent) of which would be 
disturbed during mine operation.  Reclamation plans include a total of 14 acres of reservoirs that 
are less than ten acres in size to provide replacement cattle ponds, 453.9 acres of lakes between 
ten and 100 acres (FLUCFCS 523), and 565.4 acres of lakes between 100 and 500 acres 
(FLUCFCS 524).  The acreage of open water at the Ona site would be increased from 115.7 
acres to 1,065.2 acres once reclamation is complete. 

The creation of lakes would provide recreational and aesthetic values for the residents of Hardee 
County as well as habitat for a number of wildlife species.  In order to provide recreational 
opportunities without increasing vehicular disturbance within the interior habitat corridors, lakes 
would be positioned near the Ona Rural Center Community along SR 64 and Albritton Road. 

Lakes would be constructed in accordance with the requirements of Chapter 2.06.06 of the 
Hardee County Land Development Code by regrading overburden to form the largest practical 
depressions at each lake site.  All lakes would be surrounded by littoral zones and would be 
positioned such that woodland pastures, forested upland, or wetland communities would surround 
the lakes. 

C. FLUCFCS 600, Wetlands    

Reclamation plans include 3,898.5 acres of wetland communities including the 31.7 acres of off-
site mitigation at the FG-3 reclamation program area and the lakes discussed above, which would 
result in a total of 6,034.6 acres of wetlands at the Ona site once mine reclamation is complete.  
This corresponds to an overall 23 percent increase in wetland acreage between the pre- and post-
mining landscape.  When jurisdictional areas within open water lake habitats are excluded, the 
pre-mining and post-reclamation landscape includes 4,841.9 and 4,985.9 acres of wetlands, 
respectively.  This represents a four percent increase in wetland acreage post-reclamation.   
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The existing acreage of USACE jurisdictional areas by FLUCFCS code, acreage to be disturbed, 
and acreage to be mitigated is found in Table 4.2-2. Mitigation for wetland impacts would involve 
the creation of wetlands during the reclamation process.  Wetlands created to fulfill proposed 
USACE mitigation are a subset of the wetlands that would be created as part of the reclamation 
plan.  Due to discrepancies between the USACE and FDEP's jurisdictional wetland 
determinations, there are small differences in the acreage of wetlands being created as part of the 
state reclamation plan versus the mitigation plan for USACE jurisdictional wetlands.  For example, 
USACE wetland mitigation would propose mitigation for 69.2 acres of disturbed bay swamp, 
whereas FDEP mitigation rules would propose replacement of 99.5 acres of disturbed wetlands 
during reclamation.  However, most FLUCFCS show no difference between reclamation and 
mitigation, and the number of acres of proposed mitigation is always met, and often exceeded. 

 The locations and identification numbers of wetlands to be created are shown in Figure 4.2-13.  
Figure 2.2-12 illustrates the location of post-reclamation vegetative communities by FLUCFCS 
code.    

An overview of proposed wetland reclamation techniques for each wetland vegetative community 
type are presented below.    

Wetland Mulch 

Whenever practical, topsoil from wetlands to be mined would be removed during clearing to be 
used as mulch for reclamation wetlands.  Excavated wetland mulch or muck from donor sites can 
be advantageous in the reclamation of certain types of wetlands to: 1) provide nutrients, 2) 
provide a seed source, and 3) improve the substrate for adapted plants. The optimum situation 
would be to transfer nuisance species-free material directly from a similar wetland donor site to 
the recipient reclamation site and provide the hydrology to support the new system.  This 
opportunity seldom exists in the mining and reclamation sequence.  Therefore, some variation of 
the optimum situation, including stockpiling wetland muck or reclamation without muck would be 
necessary.  Stockpiling of mulch introduces problems with oxidation of organic matter, 
germination of nuisance species, and maintenance of seedbank viability.  One method to 
minimize oxidation of organic material and avoid the germination of nuisance species is to store 
the muck below water if it is to be stockpiled for any length of time.  This method is successful if a 
storage site is available, although the double handling of material and water management can add 
significantly to the cost of reclamation.  Additionally, the advantage gained by not exposing muck 
to oxidation may be offset by the inability to recover all of the muck from the below ground storage 
site.  Wetland plant seeds and vegetative material can survive for many years in the stockpiled 
muck, and IMC has experienced success using stockpiled muck at many reclamation sites.  Direct 
planting of reclaimed wetlands is equally successful.  Typically, planting is not done on sites that 
receive muck from donor sites.  In each case, IMC has the responsibility to meet the criteria 
established in the permitting process for reclaimed wetlands. 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-23 

October 2002  

Bay Swamps 

Reclamation plans include 127.1 acres of bay swamps (FLUCFCS 611), which when combined 
with the undisturbed acreage results in a total of 154.1 acres post-reclamation, an increase of 
approximately 22 percent from the pre-mining acreage.  The 127.1 acres that would be created 
exceeds the 110.8 acres of bay swamps claimed as jurisdictional wetlands by the USACE. 

Conceptually, bay swamp would be reclaimed by grading to appropriate contours, adding suitable 
organic mulch (if available) planting with suitable vegetation, and performing maintenance against 
invasion by noxious vegetation.  Bay swamps would be designed as shallow depressions (three to 
six feet deep) set into sloping uplands.  They would have irregular but more-or-less level bottoms, 
gradual slopes (10:1) towards the upland boundary, and slightly steeper (4H:1V or steeper, if 
approved by FDEP)side slopes for up to 80 percent of their perimeter. The steep side slopes 
would provide seepage of groundwater from the surrounding uplands. The down-slope boundary 
would allow drainage of excess water.  Elevations would be designed so that the bottom of the 
bay remains saturated throughout most of the year.  A typical cross section drawing for bay and 
gum swamps is provided in Figure 4.2-14, and cross sections of each proposed bay swamp to be 
created are presented in the Section 404 permit application.  Organic matter in the form of mulch 
harvested from existing (to be mined) bayheads, if available, would be spread across the 
depression.  In addition to providing a source of seeds and other propagules, this material 
facilitates the survival and growth of planted bay trees. 

Typical vegetation for planting bay and gum swamps is presented in Table 4.2-6.  Trees would be 
planted at densities to assure 400 surviving trees per acre.  These would include sweetbay, 
swamp bay, loblolly bay, red maple, hackberry (Celtis laevigata), American elm (Ulmus 
americana), and blackgum (Nyssa sylvatica).  Herbaceous species would be planted to include 
pickerelweed, cinnamon fern, royal fern, chain ferns, lizard's tail, and green arrow arum.  The 
steep side slopes may be planted with Bahia grass or a temporary cover such as millet to reduce 
erosion. 

Maintenance would consist of protecting the site from vehicular traffic, cattle grazing, and hog 
rooting, to the extent practical, as well as periodic removal of noxious vegetation until reclaimed. 
Bay swamp sites would also be protected from fire.  

Gum Swamps  

Approximately 32.3 acres of mined land would be reclaimed as gum swamp (FLUCFCS 613), 
resulting in a post-reclamation total of 33.4 acres, a 29 percent increase compared to the pre-
mining acreage. 

Conceptually, IMC would reclaim depressional swamps by grading to appropriate elevations, 
mulching, planting, and controlling noxious vegetation.  A typical cross section drawing for bay 
and gum swamps is provided in Figure 4.2-14.  A layer of suitable organic mulch harvested from 
existing wetlands would be placed on top.  Since the hydrology of perched systems derives only 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-24 

October 2002  

from surface runoff, the elevation design must also include surrounding uplands in order to ensure 
an adequate water supply. 

Typical vegetation for planting bay and gum swamps is presented in Table 4.2-6. Trees and 
shrubs would be planted to assure 400 surviving trees per acre and would consist primarily of 
swamp tupelo and/or cypress as well as red maple, laurel oak, popash, Virginia willow, wax 
myrtle, and buttonbush.  Herbs would be planted including maidencane, pickerelweed, dayflower, 
lizard's tail, and Bacopa spp. 

The sites would be protected from vehicle traffic and cattle grazing as well as maintained to 
prevent the establishment of noxious vegetation until reclaimed. 

Evidence of IMC's ability to create bay and gum swamps is represented by the Alderman Creek 
Bay Swamp project in Hillsborough County at the Four Corners Mine.  Through the use of a 
variety of planting techniques, the objective was to create immature bay swamps that would 
mature into systems similar to those observed on undisturbed lands.  Results to date include 
evidence that the hydrology is adequate, preliminary survival rates are encouraging, and wildlife 
utilization has been immediate. 

Stream Swamps  

Following mining activities, 40.9 acres of mined lands are to be reclaimed as stream swamps 
(FLUCFCS 615), resulting in a post-reclamation total of 74.3 acres; a 15 percent increase 
compared to the pre-mining acreage. 

Conceptually, reclamation of stream swamps would consist of grading a longitudinal depression to 
act as a floodplain, establishing ground cover, introducing water flow, planting appropriate 
vegetation, and maintenance of noxious vegetation.  To create flowing water systems, land 
elevations would be designed to match elevations at the water source and downstream where the 
newly developed swamp meets natural habitat.  The cross-sectional elevations would be 
designed to provide a floodplain adjacent to the watercourse and to maintain sufficient soil 
moisture during the dry season.  If available, mulch from existing wetlands would be spread 
across the reclamation site to provide an organic enrichment to the soil and to introduce wetland 
plant propagules to the site.  Logs and dead trees would be placed randomly within the floodplain 
with their trunks perpendicular to the flow direction to encourage meanders in the watercourse 
and create structural heterogeneity to increase habitat diversity for aquatic animals (Figure 4.2-
12).  Cross sections of each stream swamp to be created are presented in the Section 404 permit 
application. 

Typical vegetation for planting stream hardwood swamps is presented in Table 4.2-7.  Trees and 
shrubs would be planted at a density to assure 400 surviving trees per acre.  Species would 
include laurel oak, red maple, sweetbay, popash, American elm, dahoon holly, cypress, wax 
myrtle, black haw, and Carolina willow (Salix caroliniana). Herbs would be planted to include 
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pickerelweed, maidencane, lizard's tail, chain ferns, cinnamon fern, and golden club (Orontium 
aquaticum). Flowing water increases the potential for erosion.  Therefore, it is important to 
establish a ground cover as quickly as possible.  Sunlight demanding species may be used for the 
initial ground cover.  They would be shaded out as the forest canopy develops.  Supplemental 
plantings of shade-tolerant plants may be required after the canopy closes.  The sites would be 
protected from vehicle traffic and cattle grazing as well as maintained to prevent the establishment 
of noxious vegetation until released.  Evidence of IMC's ability to create stream swamp 
communities is represented by the Dogleg Branch and Halls Branch stream restoration projects, 
where wetland tree and herbaceous plantings have resulted in high plant diversity similar to that of 
the undisturbed wetlands before mining. 

Mixed Wetland Hardwoods, Wetland Coniferous Forest, and Wetland Mixed Hardwood-
Coniferous  

Post-mining reclamation plans call for 704.6 acres of mined lands to be reclaimed as mixed 
wetland hardwoods (FLUCFCS 617), which would result in a total of 1,285.2 acres upon the 
completion of reclamation.  This represents a net gain of 236.7 acres (23 percent) compared to 
the pre-mining acreage.  

Wetland coniferous forests (FLUCFCS 620) would be created on 107.5 acres of mined lands 
during reclamation activities.  When added to the undisturbed acreage, the post-reclamation total 
of wetland coniferous forest is 109.4 acres, an increase of 80.7 acres (281 percent) compared to 
the pre-mining acreage.  An additional 260 acres of mined lands would be reclaimed as wetland 
mixed hardwood-coniferous forest (FLUCFCS 630).  The total post-reclamation acreage would be 
315.7 acres, a 130 percent increase compared to the pre-mining acreage.    

Conceptually, mixed hardwood, coniferous, and mixed hardwood-coniferous swamps would be 
reclaimed by grading to appropriate elevations, mulching, planting, and maintaining to control 
noxious vegetation.  If enough quality material were available, a muck layer two- to four-inches in 
depth would be established.  The understory would be planted with a typical mix of desirable 
herbaceous wetland plants on three-foot centers to provide cover and competition for invasive 
species.  Trees would be planted at a density to achieve a final 400 trees per acre with trees 
greater than 12 feet in height after five growing seasons. Typical vegetation for planting in mixed 
wetland hardwoods is presented in Table 4.2-7. Typical vegetation for planting in wetland 
coniferous forests is presented in Table 4.2-8, while Table 4.2-9 presents the typical planting list 
for mixed hardwood-coniferous swamp.  Species include those plants listed as "Typical", 
"Associated", or "Additional" species for swamps in "A Guide to Selected Florida Wetland Plants 
and Communities" (USACE, 1988).  Exotic and nuisance species would not exceed ten percent 
relative cover in the ground cover and ten percent of the total number of trees in the canopy. 

Mixed wetland hardwood swamps would be planted with species detailed in Table 4.2-7, so that 
no individual species is dominant.  For mixed hardwood-conifer swamps, native conifers would 
comprise between 33 and 67 percent of the total number of trees in the canopy. Wetland 
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coniferous forests would be similar in design to gum swamps with the exception of cypress as the 
predominant canopy tree.  On wetter sites, common associates of cypress within the canopy-
subcanopy layer would be black gum, red maple, American elm, pop ash, and water hickory.  On 
less moist sites, cypress would be associated with laurel oak, sweet gum, and sweet bay. 

Typical cross section drawings for mixed hardwood swamp, mixed hardwood-coniferous swamp, 
and wetland coniferous forests are provided in Figures 4.2-15, 4.2-16, and 4.2-17, respectively.  
Cross sections of each mixed hardwood swamp to be created are presented in the Section 404 
permit application.  Hardwood swamps would be designed to have an irregular bottom with the 
presence of hummocks or earthen platforms.  Each wetland area would be evaluated prior to 
construction to determine the ranges of height and size of the proposed hummocks, which would 
typically extend 0.5 to 1 foot above the water surface.  The hardwood swamps would also have 
10:1 or flatter side slopes and seasonal high water depths of 0.5 to one foot. Mixed hardwood-
coniferous swamps and wetland coniferous forests would also be designed with 10H:1V or flatter 
side slopes, an irregular bottom with hummocks and a seasonal high water depth of about 0.5 
feet. 

The ecotone between forested wetland and upland habitats would be planted with a mixture of 
trees, shrubs, and herbaceous species typical of the transitional zone between wetland and 
upland habitats.  Transitional trees and shrubs proposed for ecotones include those listed in Table 
4.2-10 differentiated by the surrounding upland habitat.  Herbaceous species planted in ecotones 
include species such as sand cordgrass (Spartina bakeri) and Eastern gamagrass (Tripsacum 
dactyloides).    

Evidence of IMC's ability to create mixed wetland hardwoods, coniferous wetland forest, and 
mixed coniferous/hardwood forest is demonstrated by the AgEast, Morrow Swamp, AGR-FG 
84(5) reclamation projects, all of which have been successfully released from all monitoring 
requirements. 

Non-Forested Wetlands 

Non-forested wetlands (FLUCFCS 640) include freshwater marshes, wet prairies, emergent 
aquatics, and shrub swamps.  Additional areas of herbaceous USACE jurisdictional wetlands 
occur within parcels of pastures and rangeland.  Non-forested wetlands comprise 2304.1 acres of 
the Ona site, approximately 11 percent of the entire property.  Following mining, IMC proposes to 
reclaim 1,611.8 acres as freshwater marshes, wet prairies, emergent aquatics, and shrub 
swamps.  When added to undisturbed areas, the total post-mining area of non-forested wetlands 
is projected to be 2,320.4 acres, which is an approximate one percent increase compared to the 
pre-mining acreage.  Reclamation activities for each type of non-forested wetland community are 
discussed below.  
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Freshwater Marshes, Emergent Aquatics, and Shrub Swamps 

Reclamation plans include 1043.9 acres of freshwater marsh (FLUCFCS 641), 2.8 acres of 
emergent aquatics (FLUCFCS 644), and 542.3 acres of shrub swamps (FLUCFCS 646).  The 
total post-mining acreage of USACE jurisdictional freshwater marsh is 1,469.9 acres, an increase 
of 310.3 acres or 21 percent, compared to the pre-mining landscape.   USACE jurisdictional shrub 
swamps would comprise 341.4 acres following reclamation, a reduction of 355.1 acres (51 
percent) from the pre-mining landscape.    

While reclamation plans call for the creation of 542.3 acres of shrub swamp, the proposed 
mitigation for USACE jurisdictional shrub swamps is only 158.5 acres, due to the isolated nature 
of the majority of shrub swamps on site.  Of these 158.5 acres, 31.7 acres of shrub swamps would 
be mitigated offsite at the FG-3 reclamation program area.  The total acreage of shrub swamp 
following reclamation would be 735.3 acres, 341.4 acres of which would be considered USACE 
jurisdictional wetlands. The post-reclamation reduction in total acreage of USACE jurisdictional 
shrub swamps would be offset by the creation of additional acres of wet prairie and freshwater 
marsh.  Wet prairie and marsh systems are specifically proposed to replace shrub swamps due to 
the historical conversion of marshes and wet prairies to willow-dominated shrub swamps 
attributed to the absence of seasonal fires.  

To reclaim herb or shrub-dominated wetlands, either a layer of muck from donor wetlands would 
be applied or a combination of desirable native emergent species would be planted on 3-foot 
centers, resulting in approximately 4,800 plants per acre.  Wetland herbaceous plants are 
generally planted on three-foot centers to provide a rapid revegetation and effective competition 
against nuisance invader species.  Plants would be located dependent on the desirable water 
depth for each species and the zonation typically found in natural systems.  Within the shrub 
marshes, native shrub species would also be planted on 10-foot centers. Planting lists for 
freshwater marsh and shrub marsh wetlands are presented in Tables 4.2-11 and 4.2-12, 
respectively. These include species listed as "Typical", "Associated", or "Additional" for shallow 
marsh and shrub marsh in "A Guide to Selected Florida Wetland Plants and Communities", 
published by the USACE Jacksonville District in 1988.  The Florida Department of Environmental 
Protection's Bureau of Mine Reclamation requires success criteria for reclaimed non-forested 
wetlands to include a minimum of 70 percent desirable vegetation cover and ten percent relative 
cover of exotic and nuisance species.   

Typical cross sections of reclaimed shallow marsh and shrub marsh wetlands are provided in 
Figure 4.2-18 and 4.2-19, respectively.  Cross sections of each marsh to be created are presented 
in the Section 404 permit application.  In the creation of shallow marshes, the grade would be 
established to allow a seasonal high water level of approximately two feet in depth. Shrub 
marshes would be constructed using ten to one or flatter side slopes.  The seasonal high water 
depth for shrub marshes should be approximately 0.5 to one foot; deeper in areas intended for 
wading bird rookeries.  Surrounding shrub "islands" with deepwater habitat encourages 
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colonization by American alligators, which reduce the predation of wading bird eggs, nestlings, 
and fledglings by raccoons and other small mammals.  

A majority of the created shrub marshes would be located on reclaimed clay settling areas. These 
wetlands would be designed and constructed consistent with the FDEP Bureau of Mine 
Reclamation's document "Guidance in the Reclamation of Forested and Herbaceous Wetlands on 
Phosphatic Clay Settling Areas."  Specifically, reclamation of shrub marshes on former clay 
settling areas would incorporate the guidance parameters related to consolidation/topography, 
hydrology, revegetation, and monitoring.  Clay consolidation modeling using the SLURRY model 
provides estimates of topography and drainage conditions on the reclaimed clay settling areas.  
IMC is proposing to construct control structures in the reclaimed clay settling area dams or 
maintain the outlet swales at decreasing elevations until the rate of consolidation slows to a point 
that further consolidation would not result in water levels in the created wetlands that exceed the 
ranges acceptable to planted vegetation.  Hydrologic modeling has been conducted to predict the 
hydrographs of water level elevations in and beneath wetlands created on reclaimed clay settling 
areas.  Modeling results would be utilized to design and construct water control structures or 
maintain outlet swales in the regraded clay settling area dams to maintain water levels at targeted 
levels.  Initial planting of shrub swamps would include species listed in Table 4.2-12 with 
subsequent planting, maintenance, and monitoring until success criteria have been met.  Of the 
574.2 acres of shrub swamp to be mined, only 513.6 acres are considered USACE jurisdictional 
wetlands.  The proposed mitigation for impact to USACE jurisdictional shrub swamps involves the 
creation of 158.5 acres (including 31.7 acres of off-site mitigation), whereas reclamation activities 
involve the creation of 542.3 acres of shrub swamp.  Therefore, the acreage of shrub swamp 
proposed for reclamation far exceeds the acreage proposed for mitigation of USACE wetland 
impacts.   

Most of the shrub swamps that would be cleared are low quality primrose-willow dominated 
marshes.  These areas exhibit low plant diversity and minimal wildlife usage when compared to 
buttonbush-dominated or mixed shrub marshes.  Reclaimed shrub marshes would be designed 
and planted to support diverse vegetative communities that exceed, or at least equal, the 
biological functions of shrub marshes currently existing at the Ona site.  Evidence of successful 
wetland creation on reclaimed clay settling areas includes IMC's Fort Green, Clear Springs, and 
Phosphoria mines.  These include shrub marshes, forested wetlands, herbaceous wetlands, and 
open water habitats with minimal coverage of nuisance species that are actively utilized by 
wildlife. 

Isolated/Ephemeral Wetlands    

Although not USACE jurisdictional wetlands, isolated wetlands are taken into consideration by the 
USACE when assessing secondary and cumulative impacts, especially relative to their position in 
the habitat corridor and their use by migratory waterfowl.  .  The reclaimed wetlands at the Ona 
site would be established as hydrologically contiguous, connected, or isolated systems.  
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Contiguous wetlands are those that are installed side-by-side to one another such as a hardwood 
swamp surrounded by a freshwater marsh.  Contiguous wetlands are typically established along 
drainageways. Connected wetlands are those that are directly connected to a drainage system via 
a stream channel.  Isolated wetlands are completely closed systems that receive hydrological 
input mainly from rainfall and/or surface runoff and groundwater inflow. 

Isolated wetlands can be further defined as forested or herbaceous wetlands that are not 
connected by surface water to rivers, lakes, or streams.  They are usually seasonally flooded.  An 
analysis of representative created isolated wetlands, including expected hydroperiod, depth of 
water, and average stage is presented in Table 4.2-13.   

Those wetlands that are inundated for only several months are termed ephemeral wetlands.  
Figure 4.2-20 shows the locations of the proposed reclaimed isolated wetlands at the Ona site.  A 
typical planting list for reclamation of an ephemeral marsh is presented in Table 4.2-14.   

Wet Prairies 

Following mining, 406.6 acres of mined lands would be reclaimed as wet prairie (FLUCFCS 643). 
When combined with undisturbed wet prairies (66.1 acres), the post-reclamation total (472.8 
acres) represents an increase of 132.8 acres (28 percent) compared to the pre-mining acreage.  
As shown on Figure 4.2-3, most of the wet prairie areas currently existing on-site occur on the 
landward fringe around other types of wetlands and wet pastures.   

Factors that present challenges to the reclamation of wet prairies are hydroperiod, water quality, 
soils, and fire.  Hydroperiod is the most important physical factor controlling the development of 
wet prairies. Wet prairie is the least frequently flooded of any Florida marsh type.  Typical free-
standing wet prairies in central Florida are isolated, shallow depressions that occur on marl or 
sandy soils that are flooded 50 to 150 days per year. Water is supplied to the prairies primarily by 
runoff from adjacent uplands and typically does not exceed two feet in depth.  Therefore, ground 
elevations are critical to achieving the desired hydroperiod.  In addition, wet prairie vegetation is 
adapted to oligotrophic (low nutrient) conditions.  

Wet prairies would be reclaimed at the Ona site by grading to appropriate contours, planting with 
suitable vegetation and maintenance against invasion by noxious vegetation. The initial step in 
wet prairie reclamation would be to grade an appropriate site to suitable contours.  The goal is to 
achieve two to five months of flooding with a maximum depth of two feet.  Gentle slopes, no 
steeper than 10H:1V, are necessary for proper vegetation development.  A typical cross-section of 
a reclaimed wet prairie is presented in Figure 4.2-21.  In the post-reclamation landscape where 
wet prairies are proposed as fringe areas adjacent to other created wetlands, a continuous gentle 
slope from the upland to wetland would be provided.  In free-standing wet prairie areas, 
undulations of one foot from the design elevation would be contoured to provide a wide enough 
range in elevation to generate an acceptable post-reclamation hydroperiod.  This latter approach 
would also be used in wet palmetto prairie and pine flatwoods reclaimed communities to facilitate 

Platinum
Wet Prairies
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development of pineland swales.  Use of temporary interim cover crops may be proposed to 
ensure that the appropriate hydroperiod has been established before planting the final proposed 
vegetation. 

The sites would be planted with a mixture of appropriate species detailed in Table 4.2-15.   Wet 
prairie reclamation techniques proposed by other phosphate companies include the addition of 
muck around the edges and only limited planting for the interior of the created wetland.  If these 
techniques prove successful, IMC may adopt a similar approach and spread a layer of freshly 
harvested surface soil from existing prairies to provide additional seeds and increase plant 
diversity.  This would be performed at sites where suitable soil can be found and the inoculation 
would coincide with mining.   

In addition to removing unwanted vegetation, maintenance of the site may include burning at the 
start of the rainy season.  Protection from vehicle traffic, excessive grazing by cattle, and hog 
rooting would be provided to the wet prairie sites until they have become established. 

4.2.1.8 Product Transport 
4.2.1.8.1 Rail (IMC’s Proposed Action) 
Product transport by rail would have minimal impact on vegetative communities at the Ona site.  
Impacts would be limited to the clearing of the rail corridor in unlikely event of a derailment 
resulting in damage to vegetation by the train or phosphate rock. 

4.2.1.8.2 Truck transport 
Impacts to vegetative communities arising from the use of trucks for product transport would be 
similar to the impacts described above for rail transport. 

4.2.2 IMC’s Original Area to be Mined Alternative 
Impacts to vegetative communities arising from IMC's Original Area to be Mined Alternative would 
be similar to the Proposed Action Alternative with respect to clearing of native vegetation and 
subsequent reclamation of natural communities, except that under the Original Area to be Mined 
Alternative the area of impacted vegetation would be increased by 1,757 acres.  With the 
exception of the floodplains of Horse and Brushy Creeks, the upland and wetland habitats 
selected to remain undisturbed under the Proposed Action Alternative would be cleared and 
mined, which would result in the loss of ecologically significant areas.  Mined areas would be 
reclaimed as detailed in the Proposed Action Alternative, although the high quality wetlands and 
uplands proposed to remain undisturbed to function as corridors connecting reclaimed areas 
would be lost.  Only the vegetative communities associated with the floodplains of Horse and 
Brushy Creeks would remain undisturbed under the Original Area to be Mined Alternative. 
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4.2.3 Natural Systems Group Recommended Areas of Conservation Interest 
The impacts to vegetative communities under the Natural Systems Group Recommended Areas 
of Conservation Interest Alternative would be similar to the Proposed Action Alternative.  The total 
acreage of mined lands would be 12,969 acres, a reduction of 2,867 acres compared to the 
Proposed Action Alternative.  These 2,867 acres include areas that the applicant did not consider 
to be unique or significant vegetative habitats that should be preserved.     

4.2.4 No USACE Jurisdictional Wetlands Impacts Alternative 
To avoid any impacts to USACE wetlands, no stream crossings could occur, therefore only those 
areas that can be accessed by draglines currently in operation at the Fort Green Mine would be 
mined.  This alternative would allow mining of approximately 1,122 acres of uplands on the 
western side of Horse Creek (5 percent of the total acreage).  

The No Wetlands Impacts Alternative would result in no mining impacts to 5,378.3 acres of 
wetlands and 14,221.1 acres of uplands that cannot be accessed without crossing streams.  
These areas include several of the ecologically significant habitats at the Ona site.  Vegetative 
impacts would be reduced to the loss of 1,122 acres consisting primarily of improved pasture, 
palmetto prairie, and mixed hardwood-conifer communities. 

However, it is incorrect to assume that the No Wetlands Impacts Alternative would result in the 
unmined portion of the Ona site remaining undeveloped.  The Hardee County Comprehensive 
Plan calls for a majority of the Ona site to be utilized for agricultural activities, which could result in 
the clearing of native vegetation from the site, with no requirements for mitigation other than any 
impacted jurisdictional wetland areas.  Other potential development of the site includes rural 
residential, which is already apparent to the west of the site along SR 64. 

4.2.5 No Action Alternative 
The No Action Alternative would allow the Ona site to be developed to other land uses.  It is 
incorrect to assume that the No Action Alternative would result in the preservation of existing 
vegetative communities.   It is likely that the site would support agricultural uses, which would 
require clearing of native communities and would not require reclamation.  Therefore, the impact 
to natural areas from agricultural uses would be permanent, rather than a temporary impact as in 
the case of the proposed action.  The Hardee County Comprehensive Plan calls for a majority of 
the Ona site to be utilized for agricultural activities.  The Ona site is within a 30–45 minutes drive 
of the urban part of the west coast of central Florida, and the development pressure for 
conversion of agricultural land to rural residential (5-20 acre ranchettes) is evident a few miles to 
the west along SR 64.  The proposed project site could be susceptible to this same development 
pressure.  Furthermore, this type of development would have a significant impact on the existing 
vegetation, as is currently evident in Manatee County at the western boundary of the Ona site.  
Development of the Ona site to support agricultural and residential uses would reduce the 
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probability of permanent preservation of critical areas and natural corridors through conservation 
easements or CARL purchases.  Under the agricultural and residential land use scenario, 
additional NEBs would not be realized, such as the creation of lakes. 

4.3 FISH AND WILDLIFE RESOURCES 
4.3.1 Proposed Action Alternative 
4.3.1.1 Mining Methods 
4.3.1.1.1 Dragline Mining (IMC’s Proposed Action) 

A. Wildlife 

The Ona site currently harbors a wildlife population that is representative of pasture and native 
rangeland, forests, and wetlands in west-central Florida.  Mining at the Ona site would displace 
wildlife from the approximately 8,000 acres of native habitat and 7,800 acres of pasture that are 
proposed to be disturbed.  The displacement would occur gradually over the estimated life of the 
mine (24 years).  During this period, mobile species such as avifauna and large mammals would 
relocate to adjacent habitat without assistance.  Less mobile species such as gopher tortoises and 
commensals would be relocated prior to land disturbance in accordance with the mine-wide 
wildlife and habitat management plan that provides species-specific management techniques.  
Aquatic species inhabiting wetlands would be lost during clearing, but it is believed that sufficient 
acreage of undisturbed wetlands coupled with the habitat in the mine water system and wetland 
reclamation would ensure the continuing existence of the aquatic biological community.   

Figures 4.2-5 through 4.2-11 illustrate that the mining sequence is orderly and provides for off-site 
migration onto adjoining suitable habitat to the west, north, and south of the Ona site.  Because 
land clearing would occur at a rate of about a section of land annually, these natural dispersal 
patterns would allow wildlife to relocate onto either undisturbed areas on-site or to adjoining 
properties. 

IMC does not intend to force wildlife onto recently reclaimed areas through the pre-clearing survey 
process.  All of the wildlife that would inhabit newly created habitat on IMC-mined land would be 
volunteer species.  Only after reclaimed areas become established would species such as 
Eastern indigo snakes and/or gopher tortoises be relocated onto such lands. 

Wading Birds 

One known rookery located north of SR 64 in Section 19, Township 34 South, Range 24 East is 
scheduled for mining.  This 34.3-acre shrub marsh dominated by Carolina willow would not be 
mined until approximately the year 2010 or after.  It is not certain whether this wading bird colony 
would be present on-site at that future time.  However, no wading bird rookery would be disturbed 
during nesting.  All other existing rookeries are located in areas to remain undisturbed.  All active 
nests would be avoided until after the young have fledged.  Shrub swamps are particularly 
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important for wading birds as nesting and foraging habitats.  Pre-clearing surveys would be 
conducted to prevent disturbance of nesting activities.   

New rookery habitat would be created throughout the Ona site during reclamation.  Shrub 
swamps (FLUCFCS code 646) with deep water and shallow shrub areas would be intended for 
wading bird usage.  Surrounding shrub "islands" with deepwater habitat encourages colonization 
by American alligators, which reduce the predation of wading bird eggs, nestlings, and fledglings 
by raccoons and other small mammals.  In addition, forested islands in lakes are designed for 
rookeries. 

Aquatic Biota 

The proposed action involves the clearing of approximately 2,671 acres of aquatic habitat 
including forested and herbaceous wetlands, man-made ditches, cattle ponds, and a small 
amount of natural streams.  Potential impacts to aquatic biota resulting from the proposed action 
include loss of wetland habitat, alteration of stream flow and discharge, and increased turbidity.  

Motile inhabitants of wetlands with hydrologic connection to undisturbed aquatic habitats would be 
able to relocate and avoid impact.  Those components of the aquatic community that are unable 
to relocate such as some species of benthic macroinvertebrates would be lost during mining.  
However, benthic macroinvertebrates, which are dominated by the larvae of terrestrial insects, 
would become established in reclaimed aquatic habitats through natural dispersal as adult insects 
deposit their eggs. 

Reduction in peak stream flows in areas adjacent to active mining sites may reduce the amount of 
habitat available for fish and invertebrates.  Peak stream flows inundate areas of the floodplain 
that typically are above the stream surface, which then provide a source of insects and organic 
matter that may be utilized by fish and invertebrates.  However, measures to prevent the reduction 
of stream flow would be incorporated into the pre-mining land clearing activities. These include 
avoidance of the majority of the 25-year floodplains of all on-site streams with the exception of the 
previously ditched and agriculturally-impacted Oak Creek, and the construction of ditch and berm 
systems to maintain groundwater and surface water elevations.  Access corridors would be 
constructed across Brushy Creek and the West Fork of Horse Creek during the active mining 
period.  Once mining in the area is complete, these access corridors would be reclaimed to pre-
mining vegetative communities.  Culverts would be installed to maintain stream hydrology at 
access corridor locations. 

4.3.1.2 Matrix Transport 
4.3.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
No impacts to fish and wildlife resources are expected due to the transport of slurry matrix during 
the life of the Ona mine.  The slurry matrix transport pipelines would be located within the ditch 
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and berm systems.  Therefore in the unlikely event of pipeline rupture the turbid slurry matrix 
would be contained.  No discharge to natural aquatic habitats would occur.  

4.3.1.2.2 Conveyor Transport 
Impacts to fish and wildlife resources resulting from the construction of a conveyor system for 
matrix transport would be identical to the impacts of the proposed action, slurry matrix transport. 
Impacts would be limited to initial land clearing during construction of the conveyor system.  As 
with the slurry matrix transport, the conveyor transport system would be located within the ditch 
and berm area, therefore any accidental spill would be contained. 

4.3.1.3 Matrix Processing 
4.3.1.3.1 Conventional Beneficiation (IMC’s Proposed Action) 
No impacts to fish and wildlife resources should arise from the proposed action of conventional 
beneficiation. 

4.3.1.4 Plant Siting 
4.3.1.4.1 IMC’s Proposed Plant Location  
The plant would be located on approximately 150 acres of land predominantly supporting pasture, 
live oak, freshwater marsh, and shrub marsh.  Wildlife would be impacted by the loss of these 
habitats, although similar habitat would exist on-site throughout the lifetime of the mine, therefore 
the impact should be minimal.  Pre-clearing surveys prior to construction would be utilized to 
ensure that impacts to wildlife are avoided.   

Neo-tropical migratory birds may be negatively impacted by continuously illuminated facilities 
associated with the beneficiation plant constructed at the Ona site.  These species prefer to 
migrate along dark corridors.  The Fort Green beneficiation plant, located approximately 15 miles 
to the north-northwest of the proposed Ona beneficiation plant, has been in operation since the 
1970s, and would be used for the Ona Mine during the first few years of mining.  The newly 
constructed Ona beneficiation plant would replace the Fort Green plant.  Therefore, the amount of 
continuous illumination would be equal to the current conditions that neotropical migratory birds 
are accustomed to in the area. 

4.3.1.4.2 Other Plant Locations 
Alternate Site #1 is situated immediately adjacent to a high-quality mixed wetland hardwood forest 
contained within Conservation Area #9, which provides habitat for fish and wildlife resources.  
Construction and operation of the beneficiation plant adjacent to this area may adversely impact 
the existing habitat for wildlife as well as listed plant species.   



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-35 

October 2002  

Alternate Site #2 located within Conservation Area #11 contains high quality forested wetlands 
and palmetto rangeland surrounded by contiguous natural plant communities.  Site #2 contains 
additional habitats outside of Conservation Area #11 that would be left undisturbed including 
shrub marsh, live oak, freshwater marsh, and temperate hardwood communities.  Construction of 
the beneficiation plant at this site would result in the loss of potential habitat for wildlife.   

4.3.1.5 Water Management 
4.3.1.5.1 Process Water Sources 
During mining, rainfall runoff from active mining areas would be captured for use in the 
beneficiation and mining processes.  Surface water capture would reduce the size of a given 
stream's watershed, but the impact is not permanent and results in significantly reduced 
groundwater and/or surface water withdrawals.   Surface water capture is not expected to 
adversely affect native fish and wildlife resources, as the perimeter ditch and berm system would 
maintain stream hydroperiod during mining and prevent turbid water from reaching streams which 
could adversely impact aquatic biota. The impact of groundwater withdrawals is limited to 
drawdown in the FAS. 

4.3.1.5.2 Discharge to Surface Water 
No impacts to fish and wildlife resources are expected as a result of discharge of wastewaters.  
Discharges from the clay settling areas are through permitted NPDES outfalls, which are 
monitored regularly and meet State of Florida surface water quality criteria.  The State of Florida 
Class III Surface Water Quality Criteria were designed to promote recreation, propagation, and 
maintenance of a healthy, well-balanced population of fish and wildlife (62-302.530, F.A.C., 1996).  
Additionally, NPDES permitting requires acute and chronic toxicity tests of discharges to further 
ensure that no adverse impacts to aquatic biota in receiving waters would occur.   

4.3.1.6 Sand and Clay Residuals Management 
4.3.1.6.1 Conventional Settling (IMC’s Proposed Action) 
Conventional clay settling ponds would have no adverse impacts to fish and wildlife resources at 
the Ona site except in the unlikely event of dam failure resulting in the release of turbid waters to 
natural areas.  A release from clay settling areas to natural aquatic habitats would impact the 
resident biota through clogging of gills, physical covering of benthic substrate, reduction in light 
penetration, and oxygen deprivation.  These impacts are to be avoided through rigorous dam 
design, construction, and operation inspections.  Dams are inspected regularly by IMC personnel 
at various levels and monitored with piezometers to warn of any change in internal pressure, 
which could indicate a developing problem.  During the active mining period, the clay settling 
ponds would provide aquatic habitat for fish and wildlife resources of the site.   In particular, 
wading birds are known to utilize clay settling ponds during the lifetime of the mine.    
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4.3.1.7 Reclamation 
4.3.1.7.1 Conventional (IMC’s Proposed Action) 

A. Wildlife and Habitat Management Plan 

The wildlife and habitat management plan is considered the conceptual framework for the 
maintenance of habitat during mining and following reclamation.  Based upon this framework, 
precise area-specific plans would be developed in advance of clearing particular portions of the 
site for mining.  This approach is preferable due to the estimated 30-year mine and reclamation 
period and 15,836 acres involved in the development of the Ona Mine, during which time the 
mining plans could change.  Thus, while IMC cannot provide specific details of every component 
of the wildlife and a habitat plan for every year and acre of land involved, the following paragraphs 
define the specific commitments.   

The goals and objectives are to minimize the loss of wildlife and wildlife habitat during the mining 
phase, and to create suitable wildlife habitat through the land reclamation process. Listed species 
present on areas to be cleared would be relocated to other suitable habitat in accordance with 
approvals granted by the USFWS and/or the FFWCC.  In this context, the success of the 
management plan would be the maintenance of viable populations of wildlife in the Hardee 
County region. 

Wildlife surveys would be conducted in advance of clearing each area of suitable habitat.  Surveys 
would be conducted during appropriate seasons and times using qualified personnel throughout 
each phase of mining (i.e., prior to clearing each of the mining “blocks”).  The area-specific pre-
clearing surveys would be designed and conducted according to the habitat present within each 
mining block (e.g., mining areas that are pasture and devoid of pine trees would not be surveyed 
for RCWs but would be surveyed for burrowing owls and other species known to be present in 
improved pasture areas).  No disturbance of any area would occur prior to conducting a pre-
clearing survey using trained wildlife biologists.  If species requiring management steps or 
relocation were observed, species-specific protocols would be used to complete the relocations.  
All wildlife management efforts would be coordinated with the USFWS and/or the FFWCC. 

Mobile species displacement would likewise be planned on an area-specific basis.  For example, 
clearing during the early years of mining would attempt to herd the mobile species toward the 
Horse Creek floodplain to allow dispersal to the north and south.  Locally, species are expected to 
move to one of several “no-mine areas of conservation interest” on the property, and over time, to 
migrate onto suitable reclaimed habitat.  Adjacent areas for recolonization exist to the north, west, 
and south of the Ona site.  In particular, the IMC Fort Green Southern Reserves site to the north 
along the Horse Creek floodplain is currently being reclaimed such that the proposed habitat could 
harbor species from the Ona site. 

The prime protection for birds would be to protect their nesting areas or to restrict clearing 
activities to the non-nesting season for listed species.  Many of these species typically nest in 
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wetlands, most notably listed species of wading birds, and significant areas of wetland habitat 
would be left undisturbed.  Active nesting areas would not be disturbed until the young have 
fledged and mining activities would be rescheduled accordingly.  The increase in open water 
areas used in the active mining and reclamation activities would increase the feeding habitat for 
aquatic birds and animals, as many avian species frequent active mining areas for feeding. The 
reclamation plan would provide for larger areas of wetlands that would provide nesting and 
foraging habitat for wetland dependent species. 

Upon implementation of the reclamation plan, native habitat suitable for wildlife would total over 
13,000 acres, or over half of the property.  The natural systems would be positioned along the 
north-south corridors of the riverine systems as recommended by FFWCC permitting team 
members and as recommended in several regional ecological models such as the Integrated 
Habitat Network.  Linkages connecting the Horse, Brushy, and Oak Creek core corridors would 
also be provided.  Development of a single contiguous parcel of upland and wetland natural 
systems, to the extent possible given highway crossings and land ownership constraints, is 
projected to provide an improvement in the mine-wide habitat potential as compared to a 
patchwork quilt style approach. 

FIPR has funded research on the factors influencing the wildlife utilization of reclaimed land, 
which identified several recommendations that have been incorporated into the planning and 
conceptual design of the proposed project’s reclamation plan: 

1. Habitat reclamation should be larger integrated systems as opposed to smaller isolated 
communities. 

2. Habitat areas should not be isolated from potential donor or migration sites.  This is most 
important for the less mobile of the small vertebrates. 

3. Reclamation designs should emphasize a broad regional approach that includes 
conservation and reclamation areas to promote the restoration and subsequent 
maintenance of a regional vertebrate species pool for recolonization. 

4. Information on techniques and the results of the implementation of new methodology 
should be shared among the groups actively involved in natural systems rehabilitation. 

5. Upland reclamation areas should have a diversity of plants, a well-developed middle-
canopy layer, woody vegetation near ground level, a well-developed litter layer and a 
relatively even distribution of foliage among all canopy layers. 

6. Soil texture, compaction and microflora and microfauna, should be similar to the targeted 
vegetation community. Topsoiling can provide an inoculum of desirable organisms and 
soil chemistry to the reclamation site. 
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7. Recognition that some communities would require the process of succession to achieve 
the desired end result, and nurse species or revegetation efforts spaced over a period of 
years may be the best way to influence the ultimate climax community. 

IMC has not traditionally restocked reclaimed natural habitat except as needed to relocate species 
displaced by mining activities in other areas.  Wildlife tends to re-populate reclaimed areas without 
human intervention and similar patterns are expected to occur at the Ona site.  

IMC has committed to fund research concerning the need and techniques for restocking or 
relocating amphibians and burrowing owls.  These proposals, as described in NEBs #13 and 14, 
would advance the state-of-the-art in reclamation research when completed (see Appendix F).  If 
research in the field identifies cost-effective measures to provide for improved species protection 
through restocking efforts, IMC may employ such measures. 

The research community is currently divided over the re-establishment of wildlife populations on 
reclaimed lands.  Although current research indicated a lesser diversity on some reclaimed 
uplands when compared to unmined uplands, it is not expected that the post-reclamation 
landscape would be devoid of wildlife populations.  This conclusion is based on several factors: 1) 
the extensive involvement of federal and state wildlife experts during the team permitting process 
to assist in the establishment of the "no-mine areas of conservation easement," 2) limiting the 
disturbance to approximately three-quarters of the property that is isolated or of lower quality 
habitat, 3) designing post-reclamation habitat that is positioned to maximize its effectiveness, and 
4) confidence that the ongoing FIPR-funded research would identify methods to optimize the 
wildlife suitability of lands targeted for this purpose. 

4.3.1.8 Product Transport 
4.3.1.8.1 Rail (IMC’s Proposed Action) 
Product transport by rail is not expected to adversely impact fish and wildlife resources at the Ona 
site. The only impact anticipated is the infrequent occurrence of mortality due to collision of 
terrestrial wildlife with oncoming trains. 

4.3.1.8.2 Truck transport 
Truck transport would not be expected to adversely affect fish and wildlife resources at the Ona 
site.  As with rail transport, the only impacts anticipated are the infrequent occurrence of road kill 
mortality to terrestrial wildlife.   

4.3.2 IMC’s Original Area to be Mined Alternative 
Under IMC’s Original Area to be Mined Alternative, all areas would be mined with the exception of 
the floodplains of Horse and Brushy Creeks.  Impacts to fish and wildlife resources would be more 
significant when compared to the Proposed Action, due to the loss of an additional 1,757 acres of 
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natural areas.  The additional acreage includes significant habitat for fish and wildlife resources, 
which are proposed for preservation under the Proposed Action Alternative.  The mining of these 
areas would reduce the habitat available for relocation of fish and wildlife resources during mining, 
as well as reduce the capability of fish and wildlife resources to naturally repopulate the area 
following reclamation. 

4.3.3 Natural Systems Group Recommended Areas of Conservation Interest 
Impacts to fish and wildlife resources would be similar to the Proposed Action Alternative, 
although the total acreage of disturbance would be reduced by 2,867 acres.  Fish and wildlife 
resources would be displaced during clearing and mining of 12,969 acres of the Ona site.  The 
preservation of additional acreage would increase the habitat available for fish and wildlife to 
relocate during mining, and would provide a greater amount of habitat to support recolonization of 
reclaimed lands.  However, the most ecologically significant habitats are proposed for 
preservation under the Proposed Action Alternative, whereas the recommended areas of 
conservation interest include additional lands that were not considered by the applicant to be 
unique or critical habitats for fish and wildlife resources.  As the majority of mined lands are to be 
returned to natural habitats, and the most ecologically significant habitats are to remain 
undisturbed, the impact to fish and wildlife resources is considered temporary.  The Natural 
Systems Group Recommended Areas of Conservation Interest Alternative is not considered 
essential to reducing the impact to fish and wildlife resources. 

4.3.4 No USACE Jurisdictional Wetlands Impacts Alternative 
To avoid any impacts to USACE wetlands, no stream crossings would occur, therefore only those 
areas that can be accessed by draglines currently in operation at the Fort Green Mine would be 
mined.  If the Section 404 Dredge and Fill Permit Application submitted to the USACE is denied, 
the state and county permits may be modified to allow mining of approximately 1,122 acres of 
uplands on the western side of Horse Creek (five percent of the total acreage).   

The No USACE Jurisdictional Wetlands Impacts Alternative would result in no mining disturbance 
of 5,378.3 acres of wetlands, and 14,221.1 acres of uplands that cannot be accessed without 
crossing streams.  These areas include several ecologically significant areas at the Ona site that 
provide fish and wildlife habitat.  Avoidance of these areas would allow the existing populations of 
fish and wildlife to remain undisturbed, although the long-term protection of fish and wildlife cannot 
be assured.  Much of the Ona site would likely become utilized for agriculture resulting in loss of 
fish and wildlife habitat.  The Hardee County Comprehensive Plan calls for a majority of the Ona 
site to be utilized for agricultural activities, which would not require reclamation for the loss of fish 
and wildlife habitat.  In addition, the Ona site is relatively close to the urban west coast of central 
Florida, and the development pressure for conversion of agricultural land to rural residential (5-20 
acre ranchettes) is evident a few miles to the west of the site along SR 64.  The proposed project 
site could be susceptible to this same development pressure.     
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4.3.5 No Action Alternative 
The No Action Alternative would allow the natural habitats occurring at the Ona site to be altered 
for other land uses.  It is incorrect to assume that the No Action Alternative would result in the 
preservation of existing fish and wildlife resources on-site.   It is likely that the site would support 
agricultural and residential uses, which would require clearing of native communities, loss of 
habitat, and would not require reclamation.  Therefore, the impact to fish and wildlife resources 
from agricultural and residential uses would be permanent, rather than a temporary impact as in 
the case of the proposed action.  Development of the Ona site to support agricultural and 
residential uses would reduce the probability of permanent preservation of wildlife corridors 
through conservation easements or CARL purchases.  Additionally, under the agricultural and 
residential land use scenario, no additional Net Ecological Benefits would be realized, such as the 
creation of lakes to provide fish and wildlife habitat.   

4.4 THREATENED AND ENDANGERED SPECIES 
4.4.1 Proposed Action Alternative 
4.4.1.1 Mining Methods 
4.4.1.1.1 Dragline Mining (IMC’s Proposed Action)  
The Proposed Action Alternative would result in the clearing and subsequent reclamation of 
approximately 15,836 acres at the Ona site.  Land clearing activities in preparation for mining 
would impact native vegetative communities and disperse wildlife to adjacent habitats.  Impacts to 
federal and state listed threatened and endangered plants and animals are expected to be 
temporary in nature, as reclamation and mining activities would coincide, and sufficient acreage of 
undisturbed or reclaimed habitat would be available for dispersal.  Mobile species of threatened 
and endangered wildlife species would relocate to undisturbed areas of the property during land 
clearing, while less mobile listed species such as gopher tortoise and their commensals would be 
captured and relocated.  Similarly, listed species of plants may be lost during land clearing 
although attempts would be made to avoid the incidental taking of listed plants by allowing third 
parties to locate and remove listed plants prior to mining.  Additionally, seeds of listed plant 
species may be relocated to reclaimed areas through the application of topsoil from areas to be 
mined, as well as through natural seed dispersal from undisturbed areas.  Efforts to avoid impacts 
to threatened and endangered plant and animal species would include pre-clearing surveys, 
collection, and subsequent relocation to undisturbed or reclaimed habitats on- or off-site.  

Discussion of threatened and endangered plant and animal species surveys and results are found 
in Section 3.4.  A summary of potential impacts to state and federally-listed plants and animals 
observed on-site is found in Table 4.4-1.  The following sections provide descriptions of the 
general setting relative to listed plant and animal species, a description of the measures that 
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would be taken to protect listed species, and descriptions of those plant and animal species 
observed or potentially at the Ona site.  

A. Plants 
General Impacts 

No federally-listed plant species were observed at the Ona site.   

Nine state-listed species have been observed on the site, eight of which occur in areas proposed 
for mining.  Land clearing activities in preparation for mining would result in the clearing of certain 
of these listed plant species individuals.  Eight state listed plant species occur in habitats 
proposed for mining including nodding pinweed (Lechea cernua), wild coco or giant orchid 
(Pteroglossapsis ecristata), leafless beaked orchid (Stenorrhynchos lanceolatus), Florida butterfly 
orchid (Encyclia tampensis), cinnamon fern (Osmunda cinnamomea), royal fern (Osmunda 
regalis), cardinal air plant (Tillandsia fasciculata), and giant air plant (Tillandsia utriculata). One 
listed species, Catesby's lily (Lilium catesbair), was discovered in the pine flatwoods habitat within 
the no-mine Conservation Area #6.  This lily would not be affected by mining activities. 

Pre-Clearing Relocation Methodology 

Prior to land clearing, listed plant species may be transplanted to preserved or reclaimed areas 
on- or off-site.  The relocation of threatened and endangered plant species is detailed in NEB #10. 
It is anticipated that the reclaimed Brushy Creek floodplain may be a major transplant recipient 
area.  IMC would allow third-party entities that meet the conditions outlined in the NEB, to recover 
populations of state-listed plants and relocate them on-site or off-site. 

Three of the state-listed plant species, nodding pinweed (Lechea cernua), wild coco or giant 
orchid (Pteroglossapsis ecristata), and leafless beaked orchid (Stenorrhynchos lanceolatus), are 
annuals and only identifiable during certain seasons.  Therefore, relocation of topsoil containing 
seed and plant material would probably become the primary mechanism for moving these listed 
plants noted on the site.  However, some of the state-listed plant species at the Ona site can be 
easily recognized at any time of the year and are more easily relocated by direct transplanting.  
These state-listed plant species are the Florida butterfly orchid (Encyclia tampensis), cinnamon 
fern (Osmunda cinnamomea), royal fern (Osmunda regalis), cardinal air plant (Tillandsia 
fasciculata), and giant air plant (Tillandsia utriculata).  IMC may directly transplant the listed ferns 
and bromeliads in reclamation and/or conservation areas, as appropriate.  Otherwise, IMC would 
notify pre-qualified/pre-registered third parties and allow them the opportunity to collect and 
relocate listed plants during the wildlife pre-clearing surveys. 

Regarding nodding pinweed (Lechea cernua), wild coco or giant orchid (Pteroglossapsis 
ecristata), and leafless beaked orchid (Stenorrhynchos lanceolatus), little is known about their 
autocology (environmental effects on growth) and transplant possibilities for success. Orchid 
hobbyists indicate that leafless beaked orchids transplant well, but the giant orchid does not.  
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Again, where practical, IMC would allow third parties to attempt to transplant these terrestrial 
orchids.  It should be noted that both orchids are more often encountered in ruderal habitats.  IMC 
has documented at least one instance where the giant orchid was transplanted along with topsoil 
relocation and several of the plants have re-established themselves on reclaimed lands at the 
West Noralyn reclamation site.  Likewise, nodding pinweed is naturally reproducing at the West 
Noralyn site. 

Potential impacts to specific listed plant species that were observed on-site are discussed below.  
In addition, relocation methods for the Nodding Pinweed are also described. 

Nodding Pinweed (Lechea cernua), State Threatened 

Nodding pinweed is known to occur at two locations at the Ona site.  One population is in 
Conservation Area #2, located at the southwestern corner of the Ona site (Section 31, Township 
34 South, Range 23 East).  The other location for this population is in the xeric area known as “the 
boneyard” (Section 16, Township 34 South, Range 23 East), which is proposed for mining.  
Clearing of the boneyard would result in the loss of this population. IMC would attempt to relocate 
nodding pinweed in one or a combination of the following methods:  

1. Topsoil may be removed from areas of Section 16, Township 34 South, Range 23 East 
containing nodding pinweed and placed at one or more of the scrub reclamation areas 
within the Ona site or at other IMC properties.  

2. Individual plants may be excavated and relocated to appropriate areas within the Ona site 
that are not to be disturbed such as the xeric community in Section 31, Township 34 
South, Range 23 East, or the scrub located in the northern portion of Section 27, within the 
no-mine Conservation Area #6. 

3. IMC plans to investigate seed collecting methodology to retrieve the nodding pinweed's 
small seeds scattered between areas of scrub canopy.  Seeds collected would be used in 
one or more of the following methods: 1) To seed scrub areas located in undisturbed 
areas (Sections 31 and 27) or other suitable areas within the Ona site; 2) to seed scrub 
reclamation projects located on other IMC properties; and/or 3) to grow nursery stock for 
future planting. 

Wild Coco (Pteroglossapsis ecristata), State Threatened 

Wild coco is often found in disturbed xeric communities, on spoil, and in well-drained prairies.  
This orchid is present throughout most of peninsular Florida and typically blooms in the summer 
and early fall.  A population of wild coco was observed at the Ona site east of Horse Creek in a 
pasture adjacent to an unpaved trail in Section 19, Township 34 South, Range 23 East.  This area 
is proposed for mining; therefore, this population of wild coco would be lost during land clearing 
unless transplanted.     
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Leafless Beaked Orchid (Stenorrhynchos lanceolatus), State Threatened 

Leafless beaked orchids grow in open pastures, roadsides, oak hammocks, wet pine flatwoods, 
and on sandhills throughout most of Florida.  Blooming occurs during the months of April through 
July.  Only one small population consisting of a few individuals was observed at the Ona site.  
These individuals were found along the roadside at the edge of a xeric oak community located in 
the northwestern corner of the site in Section 9, Township 24 South, Range 23 East.  This area is 
proposed for mining; therefore, individuals of leafless beaked orchid would be lost during land 
clearing unless transplanted.   

Florida Butterfly Orchid (Encyclia tampensis), State Commercially Exploited 

Florida butterfly orchid primarily occurs in the swamp and oak hammock forests within the 25-year 
floodplains of Horse and Brushy Creeks, which would not be significantly disturbed. The loss of 
individuals in swamp and oak hammock forests to be mined would not jeopardize the continuing 
existence of the Florida butterfly orchid located on-site.     

Cinnamon Fern (Osmunda cinnamomea), State Commercially Exploited 

Cinnamon fern is common at the Ona site, especially within the swamp forests and oak 
hammocks located within the 25-year floodplains of Horse and Brushy Creeks, which would not 
be significantly disturbed.  Populations located within areas to be mined would be lost, but healthy 
populations of cinnamon fern would remain after completion of mining and reclamation.  

Royal Fern (Osmunda regalis), State Commercially Exploited 

As the case with cinnamon fern, royal fern is common at the Ona site, especially within the swamp 
forests and oak hammocks within the 25-year floodplains of Horse and Brushy Creeks.  These 
floodplains are not proposed for mining, and therefore, individuals of royal fern within the 
floodplains would not be significantly disturbed.  Individuals within areas proposed for mining 
would be lost, but healthy populations of royal fern would remain after completion of mining and 
reclamation.   

Cardinal Air Plant (Tillandsia fasciculata), State Endangered and Giant Air Plant (Tillandsia 
utriculata), State Endangered 

The cardinal air plant and giant air plant are found primarily within the 25-year floodplains at the 
Ona site.  Although common at the Ona site and throughout much of peninsular Florida, both T. 
fasciculata and T. utriculata are state listed as endangered due to the introduction of the Mexican 
weevil, Metamasius callizona, into southeast Florida.  Larvae of the Mexican weevil burrow into 
the base of air plants resulting in localized extirpations.  Presently, populations of T. fasciculata 
and T. utriculata at the Ona site do not appear to be infested with the Mexican weevil. 

The majority of habitat supporting these air plants is not proposed to be mined, therefore the loss 
of a few individuals would not jeopardize the continuing existence of this species on-site following 
mining and reclamation.   
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Wildlife   
General Impacts 

Land clearing, mining, and reclamation activities are expected to disturb federal- and state-listed 
threatened and endangered wildlife species at the Ona site.  Impacts would include loss of 
habitat, displacement to unmined habitats, and loss of those individuals unable to be relocated.  
However, efforts would be undertaken to prevent any incidental take of listed wildlife species 
during the life of the mine.  Mobile species would relocate to undisturbed areas of the property 
during land clearing, while less-mobile species such as gopher tortoises and their commensals 
would be captured and relocated. The dispersal of mobile wildlife from an area to be cleared for 
mining is similar to the dispersal that occurs when a controlled burn is conducted.  Controlled 
burns are routinely conducted on and near the Ona site, therefore the wildlife population has 
adapted to large tracts of habitat being unavailable during fire recovery periods.   

IMC has conducted spring, summer and fall seasonal wildlife surveys within the Ona site in an 
effort to document the presence and/or absence of listed species.  A total of 2,200 trap-nights 
were completed to determine listed species presence and populations.  Results are presented in 
Chapter 3, Affected Environment.  IMC would use this information with land use type to further 
define pre-clearing survey methodology prior to disturbance.  Pre-clearing surveys would be 
conducted in areas to be mined.  The purpose of the surveys is to locate all wildlife individuals for 
management, capture, and release to undisturbed or reclaimed areas.  These detailed pre-
clearing surveys of the entire site (not just a percentage) would be conducted as per FFWCC 
Wildlife Survey Methodology Guidelines (1988) and FDEP procedures by habitat.  The results 
would supplement and complement the presence and/or absence documentation completed to 
date.  

Pre-Clearing Wildlife Survey Methodology 

IMC’s pre-clearing survey methodologies for wildlife species are based upon the: 1) habitat type 
that exists within a particular project boundary; 2) habitat type populated by the listed species 
during previous seasonal surveys; and, 3) species geographic range. Typical potential species 
identified within the Ona region include: 
 

Burrowing owl Speotyto cunucularia 
Sherman's fox squirrel Sciurus niger shermani 
Florida mouse Podomys floridanus 
Florida black bear Ursus americanus floridanus 
Florida gopher frog Rana areolata aesopus 
Florida pine snake Pituophis melanoleucus mugitus 
Eastern indigo snake Drymarchon corais couperi 
Short-tailed snake Stilosoma extenuatum 
Sand skink Neoseps reynoldsi 
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Gopher tortoise Gopherus polyphemus 
American alligator Alligator mississippiensis 
Florida sandhill crane Grus canadensis pratensis 
Florida scrub jay Aphelocoma coerulescens 
Red-cockaded woodpecker Picoides borealis 
Bald eagle Haliaeetus leucocephalus 
Southeastern American kestrel Falco sparverius paulus 
Limpkin Aramus guarauna 
Roseate spoonbill Ajaia ajaja 
Tri-colored heron Egretta tricolor 
Little blue heron Egretta caerulea 
Snowy egret Egretta thula 
White ibis Eudocimus albus 
Woodstork Mycteria americana 
 

Pre-clearing surveys for protected wildlife species are typically conducted six months prior to 
disturbance of a specific area to further evaluate the potential for occurrence or presence of 
protected species on-site.  Additionally, each area proposed for mining is examined between one 
to three months prior to clearing in order to identify any species that may be nesting during the 
particular phase or season of the project. Vehicular and pedestrian transects are conducted 
throughout the project site. Pedestrian surveys are specifically conducted through individual 
habitats within the study area.  

Surveys within upland habitats and improved pasture are typically accomplished by pedestrian 
transects and vehicular transects.  Use of the vehicles allows greater coverage of each habitat 
when compared to pedestrian surveys alone. Upland habitat pedestrian transects surveys are 
typically spaced 50 feet apart; sometimes closer within dense gopher tortoise habitat.  

Transects within the wetland areas are usually conducted randomly. In addition, surveys of the 
large marsh areas are sometimes conducted by using an aerial (helicopter) field assessment of 
the entire area. 

Specific surveys for each species are conducted at various times of the day to coincide with 
normal activity patterns of wildlife species.  Wildlife transects are conducted starting in the early 
morning and completed around dusk of each day.  Gopher tortoise are generally more active 
during early morning and late afternoon hours; however, burrow sightings can be conducted 
during any portion of the day as sighting of the tortoise is not necessary to validate their presence 
on-site. 

Certain species of wildlife are conspicuous and readily observed, however, the majority of species 
are inconspicuous and elusive.  Any observations of wildlife species or their signs, which may 
include tracks, droppings, castings, nests, and skeletons, are typically mapped and recorded in 
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field notes.  A list of dominant vegetative species within each community is also recorded during 
all field surveys with more detailed lists compiled when protected species are located within a 
particular community to aid in the identification of protected species habitat.   

IMC intends to provide reasonable and appropriate protection for listed species identified during 
wildlife and specific species surveys to ensure that populations are not eliminated from the Ona 
site.    

Impacts to specific listed wildlife species that were observed on-site are discussed below.  
Additionally, pre-clearing survey techniques for each species are also described. 

American Alligator, Federal Threatened Due to Similarity of Appearance, State Species of 
Special Concern 

Impacts 

Impacts to American alligators are expected to be positive based on experience from previous 
mining operations.  Alligators are mobile and relocate to the mine water system and undisturbed 
aquatic habitats during land clearing and mining activities.  There is sufficient mine water system 
and undisturbed or reclaimed habitat available during the lifetime of the mine to accommodate all 
resident alligators at the Ona site.  The mine water system provides habitat for alligators, with 
good food supplies. 

Pre-Clearing Survey Methods 

Habitats proposed for mining that are suitable habitat for American alligators include open water, 
ditches, mixed hardwood wetlands, freshwater marsh, and shrub swamp.  To avoid impacting 
alligators, a variation of directional clearing would be utilized in which water levels are lowered to 
encourage dispersal.  Pre-mining dewatering can require more than 30 days in the case of 
deepwater wetlands.  As water levels are lowered, alligators disperse to adjacent floodplains, 
lakes, ditches, or other wetland habitats.  Historically, alligators have often relocated to the mine 
water systems, and no alligator mortality due to mining has been recorded. 

Eastern Indigo Snake, Federal and State Threatened 

Impacts 

Although the indigo snake utilizes various habitats, they use gopher tortoise burrows more than 
other underground refugia to escape the cold and avoid desiccation.  Most of the appropriate 
upland habitat at the Ona site contains gopher tortoise burrows.  Clearing of habitats containing 
gopher tortoise burrows would directly impact the Eastern indigo snake through loss of habitat and 
possible entombment as burrows are collapsed.  Suitable habitat containing gopher tortoise 
burrows is located within Conservation Area #6.  
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Other underground refugia used by this species include burrows of armadillos, cotton rats, and 
land crabs; natural ground holes; and, hollows at the base of trees or shrubs.  These refugia are 
used most frequently when gopher tortoise burrows are not available, particularly in low-lying 
areas.  Most of the low-lying areas at the Ona site would be associated with the floodplains of 
Horse Creek, Brushy Creek, Oak Creek, and Hickory Creek, and are proposed to remain 
undisturbed. 

Pre-Clearing Survey Methods 

IMC proposes to conduct pre-clearing surveys in any of the above-listed habitats that would be 
disturbed by mining activities.  These surveys would occur no more than six months prior to 
mining disturbances in association with gopher tortoise surveys, and would additionally include 
mesic and unflooded hydric habitats.  Surveyors would inspect all areas that may provide refugia 
for the indigo snake, as listed above.  Likewise, during gopher tortoise excavations, any indigo 
snake that is encountered would be directed or relocated with the gopher tortoises onto either 
conservation areas or appropriate reclaimed habitat according to the USFWS approved BMP 
plan. 

IMC has implemented an Eastern Indigo Snake Management Plan, developed in cooperation with 
the USFWS and FFWCC (see Appendix AI-12-B in IMC’s CDA).  Over the last several years in 
pre-mining surveys of over 20,000 acres, IMC has directed or relocated over 20 indigo snakes to 
either approved reclaimed gopher tortoise habitat and/or to conservation areas.  One mortality 
reported to the USFWS and FFWCC occurred during cold weather when a snake crawled under 
an active dragline.  However, no mortalities to date have occurred from mobile equipment, nor to 
indigo snakes relocated on IMC property in association with the Eastern Indigo Snake 
Management Plan.  Based on this, IMC submits that management measures are sufficient and 
that the plan reasonably protects the on-site population of this species.  Likewise, during gopher 
tortoise excavations, any indigo snake that is encountered would be directed or relocated with the 
gopher tortoises onto either conservation areas or appropriate reclaimed habitat. 

Bald Eagle, Federal and State Threatened 

Impacts 

No direct impacts to bald eagles are anticipated with the exception of partial habitat loss, which 
would be mitigated through the creation of new habitat during reclamation.  Bald eagles can 
relocate to adjacent habitat during pre-mining clearing operations. The increased lake area would 
provide new feeding habitat for bald eagles. Additionally, the mine water system provides foraging 
opportunities for the bald eagle. 

Pre-Clearing Survey Methods 

Bald eagles typically nest in large trees (often pine trees) near a lake or open body of water, which 
is utilized for foraging. Nesting sites are observed and recorded on aerial maps during pre-
clearing surveys.  No nesting sites have been observed at the Ona site during baseline wildlife 
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surveys, however, if pre-clearing surveys reveal bald eagle nesting activity, the area would be 
protected, and a USFWS/FFWCC approved site management plan would be implemented (under 
current rules, the site would be protected from development as long as the nest site was active).  
During the past 20 years, IMC has mined adjacent to several active bald eagle nests without 
displacement of the birds.  During these instances, IMC personnel have strictly followed FFWCC 
and USFWS guidance and applicable regulations.   

Woodstork, Federal and State Endangered 

Impacts 

Woodstorks would be impacted through the loss of habitat as wetlands are cleared in preparation 
for mining.  However, adjacent lands contain numerous wetlands suitable for foraging, which 
when combined with the undisturbed wetlands on-site, would continue to provide an adequate 
food supply during mining.  In addition, the mine water system provides foraging opportunity for 
wading birds including woodstorks.  Cypress swamps, hardwood swamps, and willow thickets are 
common nesting sites for woodstorks (Nesbitt et al, 1982). Loss of wetland habitat is considered 
temporary as reclamation plans include an increase in the acreage of both forested and non-
forested wetlands.    

Pre-Clearing Survey Methods 

To avoid impacting woodstork nesting, pre-clearing pedestrian transect surveys would be 
conducted prior to clearing any forested wetlands.  Woodstorks, limpkins, little blue herons, snowy 
egrets, white ibis, roseate spoonbills, and tri-colored herons are included in typical surveys.  Any 
migratory winter species observed are also recorded. If pre-clearing surveys reveal active nesting, 
clearing activities would be restricted until the young have fledged and mining activities would be 
rescheduled accordingly.  Clearing of any nests would require consultation with the USFWS and 
FFWCC, and a nest removal permit. 

Florida Panther, Federal and State Endangered 

Impacts 

No individual Florida panthers were observed at the Ona site, although one track and a suspected 
observation were reported.  Impacts to the Florida panther would include loss of potential habitat, 
although this impact may be mitigated by the preservation of wildlife corridors associated with 
conservation easements.   

Pre-Clearing Survey Methods 

No Florida panthers were observed on the Ona site, therefore no pre-clearing surveys are 
proposed.  It should be noted, however, that any signs of Florida panther utilization of the site 
(direct observation, tracks, scat) would be observed during the performance of other pre-clearing 
surveys, since these surveys would be conducted in habitat that potentially could be used by the 
panther.   
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Arctic Peregrine Falcon, Federal List to Monitor, State Endangered 

Impacts 

The arctic peregrine falcon is a migratory species that utilizes open pasture habitats for foraging.  
While the mining and reclamation plans include a reduction in acreage of pasturelands, large 
areas of pasture occur in the region surrounding the Ona site; therefore, it is unlikely that mining 
activities would impact the arctic peregrine falcon. 

Pre-Clearing Survey Methods 

No pre-clearing surveys specifically targeting the arctic peregrine falcon are proposed, however, 
any observations would be noted during general pre-clearing surveys.  Clearing of any nests 
would require consultation with the USFWS and the FFWCC, and a nest removal permit. 

Red-Cockaded Woodpecker, Federal Threatened, State Endangered 

Impacts 

The RCW requires old growth pine stands for nesting.  No RCW were observed at the Ona site.  
Therefore, it is unlikely that mining would adversely impact RCWs.  However, secondary impacts 
may arise through the loss of potential habitat for future colonization. IMC has agreed to avoid 
disturbing any of the highest priority potential RCW habitat area identified by Dr. Bowman 
(Conservation Area #6).  An additional 47 percent of the remaining potential RCW habitat at the 
Ona site would not be mined. Overall, 228 acres, or 79 percent, of the potential RCW habitat 
identified by Dr. Bowman at the Ona site would be avoided. In addition, IMC is proposing to 
enhance undisturbed pine flatwoods by planting longleaf pines on approximately 146 acres. 
Planting longleaf pines on these undisturbed areas would enhance the existing on-site habitat 
over time. Over time, this would improve the habitat available for colonization by RCWs.  IMC is 
also committed to creating approximately 465 acres of pine flatwoods through the land 
reclamation process, which may supplement the undisturbed habitat as it matures.  As these 
areas mature, they could become suitable habitat to supplement the existing undisturbed habitat. 

Pre-Clearing Survey Methods 

Optimum old growth pine forests, remnants of suitable habitat, and/or nest trees would be 
inspected during the course of upland species surveys.  Surveys would be conducted using 
FFWCC recommended pedestrian transects in a diminishing quarters pattern to achieve nearly 
100 percent visual coverage of the mature pine trees utilized by RCWs.  Suitable habitat 
designated for mining would be re-surveyed prior to clearing.  If pre-clearing surveys reveal active 
nesting, IMC would develop and implement FFWCC and USFWS approved management plans 
specific to the site.  These plans would include, at a minimum, restricting clearing activities, 
rescheduling mining activities accordingly, and possible relocation. 
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Audubon's Crested Caracara, Federal and State Threatened 

Impacts 

No Audubon’s crested caracaras (Polyborus plancus audubonii) were observed at the Ona site 
during field wildlife surveys.  Since they were not observed at the site, no impacts are expected 
during land clearing and mining activities.  

Pre-Clearing Survey Methods 

Prior to clearing upland communities containing cabbage palms that could be used by caracaras 
for nesting, pedestrian and vehicular surveys would be conducted to determine if nests are 
present.  If an active nest were observed, clearing operations in the vicinity of the nest would be 
scheduled outside of the caracara’s nesting season.  Clearing of any nests would require 
consultation with the USFWS and the FFWCC, and a nest removal permit.  To encourage 
caracara nesting, IMC is proposing to transplant cabbage palms into reclaimed, open field areas 
(FLUCFCS 210 and 320) in order to create suitable caracara habitat. 

Florida Scrub Jay, Federal and State Threatened 

Impacts 

The Florida scrub jay prefers large tracts of scrub habitat.  However, small families have adapted 
to remnant xeric parcels due to the loss of suitable upland habitat.  No scrub jays were observed 
at the Ona site.  Therefore it is unlikely that mining activities would adversely impact scrub jays.  A 
temporary loss of potential habitat would occur.  However, upon completion of reclamation, the 
acreage of potential habitat would be similar to current conditions.     

Pre-Clearing Survey Methods 

No Florida scrub jays have been observed at the Ona site. The Florida scrub jay prefers large 
tracts of scrub habitat, although small families have adapted to remnant xeric parcels.  Pre-
clearing surveys for Florida scrub jay include callback tapes played in one-minute increments for 
15 minutes along pedestrian transects that are typically 100-200 meters apart.  Presence/absence 
is determined, and nesting areas and range of habitat is calculated if jays are observed. If pre-
clearing surveys reveal active nesting, IMC would consult with the FFWCC and USFWS to 
develop and implement a site-specific management plan for scrub jay protection. 

Southeastern American Kestrel, State Threatened 

Impacts 

Kestrels prefer pine flatwoods and xeric oak communities near open habitats such as pasture, old 
fields, or power line right of ways.  Clearing of pine flatwoods and xeric oak communities would 
impact kestrels through loss of habitat and displacement.  Significant acreage of suitable habitat 
would remain undisturbed during the life of the mine, and reclamation activities include large 
areas of pasture and pine flatwoods.  Kestrels commonly use active mine areas for foraging.  
Therefore, impacts to the kestrel are expected to be minimal.  
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Pre-Clearing Survey Methods 

Typical surveys for the southeastern American kestrel are conducted in open improved pasture 
areas and where snags are present.  Nesting sites are observed and recorded on aerial maps.  
During the normal nesting season (between March and August), surveys focus on areas in and/or 
around potential isolated trees and/or snags.  If pre-clearing surveys reveal southeastern 
American kestrel nesting sites, clearing activities would be restricted until the young have fledged 
Clearing of any nests would require consultation with the FFWCC and a nest removal permit. 

Gopher Tortoise, State Species of Special Concern 

Impacts 

Gopher tortoises would be impacted through the direct loss of their preferred habitats; xeric, 
sandhill, and pine flatwood communities.  While land clearing prior to mining would destroy gopher 
tortoise burrows, the loss of any individual gopher tortoise would be avoided using pre-clearing 
survey, capture, and relocation procedures, which are described in the following section. 

Gopher Tortoise Pre-Clearing Survey Methods 

Pre-clearing surveys for gopher tortoises are conducted in all suitable habitats described for this 
species in accordance with the FFWCC Wildlife Survey Methodology Guidelines (1988).  Survey 
transects are established at approximately 50-foot intervals within targeted areas to ensure a 
predetermined established percentage of the surface area is covered. Typically, this range is a 
minimum 15 percent aerial coverage, and often up to 100 percent coverage is completed.  All 
tortoise burrows within the transects are identified and assigned an activity class of “active”, 
“inactive” or “abandoned” pursuant to the FFWCC guidelines (1988). Transect lengths are 
determined in situ by the actual extent of gopher tortoise burrow occurrence, and are based on 
soil and habitat conditions.  Tortoises located during pre-clearing surveys are captured and 
relocated to recipient sites prior to land clearing activities. 

Gopher tortoise recipient sites go through a rigorous process of investigation and approval by 
FFWCC prior to relocation of gopher tortoises and commensal species to the site.  Reclaimed 
recipient sites are generally at least three years old and have adequate vegetation to provide 
sufficient food sources such as acorns, insects, seeds, prickly pear cactus, paw paw, and small 
rodents for a variety of wildlife species such as gopher tortoises, indigo snakes, the Florida 
mouse, and scrub jays.  

IMC currently has several recipient sites that are in excess of 1,500 acres and have been 
approved by the FFWCC.  A few of these sites are shown in Figure 4.4-1.  Based upon new policy 
guidelines published by the FFWCC (January 31, 2001), a density of three tortoises per acre is 
allowed, which gives IMC a total carrying capacity of over 4,500 tortoises.  Therefore, excess 
carrying capacity of recipient sites is anticipated for gopher tortoise restocking in the future.   
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Follow-up surveys are conducted one year after the relocation to evaluate its relative success.  
Based on these surveys, IMC has found that re-population is occurring on recipient sites by the 
evidence of hatchlings.   

Commensal Species Pre-Clearing Survey Methods 

Four additional protected species with the potential to occur on-site are commonly associated with 
gopher tortoise burrows as commensal organisms. These are the Florida mouse, Florida gopher 
frog (an amphibian species), and two reptile species, the Florida pine snake and Eastern indigo 
snake.  IMC has performed several relocation projects in which gopher tortoise, indigo snake, and 
the Florida mouse have been captured and relocated to approved recipient sites.  Two additional 
protected species known to utilize gopher tortoise burrow aprons and gopher tortoise habitat types 
include the short tailed snake and the sand skink.  As for the short tailed snake, Hardee County is 
not located within this species' geographic range.  Similarly, although suitable habitat exists on-
site, the reported range for the sand skink does not include Hardee County (Moler, 1992). 
Nevertheless, any sand skinks or short tailed snakes discovered during pre-clearing pit-trapping 
and/or drift fence surveys conducted for pine snakes and gopher frogs would be captured and 
relocated to suitable habitat.  

Gopher Frog, State Species of Special Concern 

Impacts 

The Florida gopher frog is most frequently found in xeric, sandhill, and pineland communities in 
association with gopher tortoise burrows.  The gopher frogs captured via pit trapping at the Ona 
site were found in sand live oak and hardwood/conifer mixed forest. Dragline mining of these 
habitats would directly impact gopher frogs through loss of habitat.  As with the gopher tortoise 
and Florida mouse, extensive pre-clearing surveys, capture, and relocation procedures would be 
used to minimize the loss of individual gopher frogs prior to mining.  

Pre-Clearing Survey Methods 

The Florida gopher frog is frequently found in xeric, sandhill, and pineland communities in 
association with gopher tortoise burrows.  The gopher frogs captured via pit trapping at the Ona 
site were found in sand live oak and hardwood/conifer mixed forest. Although randomly recorded 
call surveys were used for herpetofauna in areas of greater gopher tortoise populations, no 
gopher frog calls were heard in any of the surveyed areas.  These call surveys were primarily 
recorded after rain events during the spring, summer, and fall of 1998, and their findings were 
presented in the CDA (IMC, 2002). 

IMC proposes to conduct similar pit trapping and/or drift fence pre-clearing surveys in those areas 
of highest gopher tortoise burrow densities to sufficiently trap the population.  These areas include 
the two habitats in which gopher frogs were previously captured, as well as, the sand live oak 
habitat located in Section 9 and another sand live oak habitat located in Section 27 (conservation 
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area).  These areas have the greatest gopher tortoise densities, and would provide the best 
habitat for gopher frogs. 

Approximately 4,825 acres or 23 percent of the Ona site (12 percent uplands) would be left 
undisturbed.  Conservation Areas #2 and #6 have been identified as desirable habitat for 
conservation for many different wildlife species.  These areas contain many habitat communities, 
including those that are desirable to the gopher frog, and include xeric uplands, isolated wetlands, 
and cattle ponds.  Captured gopher frogs would be relocated to these conservation areas in an 
effort to establish a population or supplement an existing population of gopher frogs.  In the post-
reclamation condition, approximately 3,268 acres of marsh wetlands are proposed to be created; 
many of which would be isolated ephemeral wetlands preferred by gopher frogs as indicated on 
Figure 4.2-20.    

Burrowing Owl, State Species of Special Concern 

Impacts 

No burrowing owls were directly observed at the Ona site.  However, three probable burrow areas 
were observed in pasturelands on the site.  Similar to the arctic peregrine falcon, burrowing owls 
would be impacted through the loss of potential habitat.  However, this impact would not be 
significant since there are large tracts of pastureland near the Ona site to serve as habitat for this 
species.  Additionally, although the overall acreage of pasture would be reduced by 28 percent 
following reclamation, there would be 5,255.2 acres reclaimed as improved pasture, some of 
which may provide suitable habitat for burrowing owls.   

Pre-Clearing Survey Methods 

During wildlife surveys conducted at the Ona site, three areas containing burrows were observed 
as indicated on Figure 3.4-2.   However, no owls were observed at the burrows. If pre-clearing 
surveys reveal the presence of burrowing owls, attempts would be made to relocate the 
individuals.  Although Florida burrowing owls have not been relocated in the past, available 
research indicates that the western burrowing owl species (Speotyto cunicularia) has been 
successfully relocated.  NEB 14, entitled Florida Burrowing Owl Relocation Project, outlines IMC's 
proposal to conduct or fund research to determine the success of burrowing owl relocation on 
reclaimed lands. 

Florida Sandhill Crane, State Threatened 

Impacts 

The Florida sandhill crane typically nests within wetland marshes or wet prairies, and feeds in 
open prairies or pastures.  These habitat types are prevalent at the Ona site, and would be 
available for use by sandhill cranes during the lifetime of the mine.  This species prefers nesting in 
pickerelweed/maidencane marshes, which allows good visibility and helps prevent predation.  
Destruction of nests would be avoided through pre-clearing surveys.  If during pre-clearing 
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surveys an active nest was observed, clearing operations near the nest would be scheduled 
outside of the sandhill crane nesting season.  The reclaimed wetlands would provide replacement 
nesting habitat, and reclaimed improved pastures would provide additional foraging habitat.   

Pre-Clearing Survey Methods 

Pre-clearing surveys for Florida sandhill cranes would be focused on potential nesting sites.  The 
Florida sandhill crane typically nests within wetland marshes or wet prairies, and feeds in open 
prairies or pastures. This species’ preferred nesting site is usually limited to pickerelweed/ 
maidencane marshes, which allow high visibility to avoid predation. Pre-clearing presence/ 
absence surveys are typically conducted by pedestrian transects, while larger marsh areas often 
require helicopter surveys in order to assess marsh nesting sites. If pre-clearing surveys reveal 
active nesting, clearing activities would be restricted until the young have fledged and mining 
activities would be rescheduled accordingly.  Clearing of any active nests would require 
consultation with the FFWCC and a nest removal permit.      

Little Blue Heron, White Ibis, Snowy Egret, and Tri-colored Heron, State Species of Special 
Concern 

Impacts 

Wading birds, including little blue heron, white ibis, snowy egret, and tri-colored heron would be 
impacted through the loss of habitat as wetlands are cleared in preparation for mining.  However, 
adjacent lands contain numerous wetlands suitable for foraging and when combined with the 
undisturbed wetlands on-site, would continue to provide an adequate food supply during mining.  
In addition, the mine water system provides foraging opportunities for wading birds, especially in 
times of regional drought. Loss of wetland habitat is considered temporary, as reclamation plans 
include an increase in the acreage of suitable wetland habitat for wading birds.  Prior to clearing, 
suitable nesting habitat (marshes and woody shrub wetlands) would be surveyed and should any 
active nests be located, clearing would be restricted during the nesting season. 

Pre-Clearing Survey Methods 

As described for the Woodstork, pre-clearing pedestrian transect surveys through wetlands would 
be conducted to identify nesting activity of wading birds.  Limpkins, little blue herons, snowy 
egrets, white ibis, roseate spoonbills, tri-colored herons, as well as Woodstorks are included in 
typical surveys.  Any migratory winter species observed are also recorded. If pre-clearing surveys 
reveal active nesting, clearing activities would be restricted until the young have fledged and 
mining activities would be rescheduled accordingly.  Clearing of any active nests would require 
consultation with the FFWCC and a nest removal permit.     
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Sherman's Fox Squirrel, State Species of Special Concern 

Impacts 

Sherman's fox squirrels typically utilize mature forested upland systems. Therefore, upland 
hardwood hammocks proposed for mining would impact individual Sherman's fox squirrels.  As 
they are highly mobile, it is expected that they would relocate to undisturbed areas with suitable 
habitat.  Measures to prevent the incidental taking of any Sherman's fox squirrels include the 
directional clearing BMP.   

Pre-Clearing Survey Methods 

Upland hardwood hammocks would be targeted for pre-clearing surveys.  Surveys would be 
conducted by pedestrian transects approximately 50 to 75 feet apart.  Nest trees, signs of fox 
squirrel foraging, and observations of individual species would be recorded and mapped. Any 
individuals observed during pre-clearing surveys would be relocated through directional clearing 
to adjacent undisturbed habitat.   

Florida Mouse, State Species of Special Concern 

Impacts 

The Florida mouse is most frequently found in xeric, sandhill, and pineland communities in 
association with gopher tortoise burrows.  Clearing of these habitats would directly impact the 
Florida mouse.  Pre-clearing capture and relocation, as described in the following section, would 
be used to prevent the incidental taking of the Florida mouse.  However, those individuals that 
avoid capture and relocation would likely perish.  

Pre-Clearing Survey Methods 

Pre-clearing surveys to determine the presence or absence of the Florida mouse are typically 
conducted at night since this species is nocturnal. However, during the winter months, trapping is 
conducted during daylight hours, due to low overnight temperatures (i.e., less than 50° F).  During 
warm weather, traps are set in the evening and checked early the next morning, and vice versa 
during the winter months. 

Aluminum Sherman live traps (pursuant to the FFWCC Wildlife Survey Methodology Guidelines 
(1988) to survey for the Florida mouse) are set within suitable habitat in association with active 
gopher tortoise burrows. Based on the amount of suitable habitat with active gopher tortoise 
burrows, between six and ten Sherman live traps per acres would be set. Captured mice would be 
immediately relocated to a recipient site containing suitable mouse habitat (which includes gopher 
tortoise burrows).  Trapping would be conducted for at least four consecutive nights or until the 
trapping success drops below pre-determined levels for two consecutive nights. 
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Roseate Spoonbill, State Species of Special Concern 

Impacts 

One individual roseate spoonbill was observed flying over the Ona site, however, no individuals 
were observed foraging or roosting at the site.  Therefore, it is unlikely that the proposed action 
would have a negative impact upon the continued existence of this state species of special 
concern. 

Pre-Clearing Survey Methods 

Pre-clearing pedestrian transect surveys through wetlands would be conducted to identify nesting 
activity of wading birds, including the Roseate Spoonbill.  If pre-clearing surveys reveal active 
nesting, clearing activities would be restricted until the young have fledged and mining activities 
would be rescheduled accordingly.  Clearing of any nests would require consultation with the 
FFWCC and a nest removal permit. 

Florida Black Bear, State Threatened 

Impacts 

No evidence of black bear has been found at the Ona site to date.  The Florida black bear uses a 
variety of forested landscapes including pine flatwoods, hardwood swamp, cypress swamp, 
cabbage palm forest, sand pine scrub, and mixed hardwood hammock (Humphrey, 1992).  As no 
individuals have been observed, no direct impact to Florida black bears is anticipated.  However, 
secondary impacts may include the temporary loss of potential habitats.  Conservation easements 
functioning as corridors of natural wildlife habitat would be preserved in perpetuity providing 
potential habitat for Florida black bears.     

Pre-Clearing Survey Methods 

Hardwood hammock habitat and the edges of the forested wetland systems are usually the focus 
during pre-clearing surveys.  Pedestrian transects are conducted approximately 50-75 feet apart. 
Bear tracks, scat, signs of foraging and marked trees are surveyed for throughout the wooded 
areas and along sandy paths adjacent to hardwood hammocks. Other upland habitats are spot-
checked as well. Data is collected, recorded and mapped according to the findings.  No evidence 
of black bear has been found at the Ona site to date.  However, if pre-clearing surveys reveal the 
presence of black bear, the individuals would be relocated to undisturbed habitat through 
directional clearing, conducted in consultation with the FFWCC.   

Florida Pine Snake, State Species of Special Concern 

Impacts 

The Florida pine snake’s range includes Hardee County.  However, the preferred habitat (sandhill, 
sand pine scrub, and well-drained flatwoods) is limited to less than 1,000 acres on-site, or about 
five percent of the Ona site.  No pine snakes have been observed at the Ona site.  Therefore, it is 
unlikely that mining activities would produce any adverse impacts to the Florida pine snake.  
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Short-term secondary impacts may arise from the loss of habitat.  However, upon completion of 
reclamation the acreage of preferred habitat for the Florida pine snake would be similar to the 
existing conditions.   

Pre-Clearing Survey Methods 

Although the Florida pine snake was not observed during any of the wildlife surveys conducted at 
the Ona site, they were identified as having the potential to occur.  Pre-clearing pit-trapping and/or 
drift fence surveys conducted in those areas of highest gopher tortoise burrow densities should 
result in the capture of any individuals on-site.  The Florida pine snake’s range includes Hardee 
County, but the preferred habitat (sandhill, sand pine scrub, and well-drained flatwoods) is limited 
to less than 1,000 acres on-site, or about five percent of the Ona site.  

Since none of their preferred community types exist at the Ona site and primarily sub-optimal pine 
flatwoods habitat would be disturbed, it is unlikely that Florida pine snake populations would be 
threatened in the region.  However, during pit trapping and/or drift fence surveys and gopher 
tortoise relocation, if a Florida pine snake is encountered, it would be relocated with the other 
species to conservation areas, or approved reclaimed habitat. 

Osprey 

Impacts 

Ospreys, while no longer a listed species in Hardee County, are still a species of interest to local 
conservationists and measures would be taken to avoid any impacts.  Ospreys nest in trees, 
power poles, or any high platform near open water.  No impacts to ospreys are expected as a 
result of mining activities, due to the osprey's high mobility coupled with pre-clearing surveys to 
identify nesting areas. 

Pre-Clearing Survey Methods 

Pedestrian pre-clearing surveys would locate any active nests, and clearing activities would be 
restricted until the young have fledged.  IMC currently holds a Depredation permit from the 
FFWCC to remove and relocate inactive osprey nests. 

4.4.1.2 Matrix Transport 
4.4.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
Slurry matrix transport should have no impact on threatened or endangered species of plants and 
animals with the exception of the initial land clearing during construction of the slurry transport 
system.  Additional impacts could arise in the case of a ruptured transport pipe allowing slurry 
discharge to natural areas.   However, the slurry matrix pipes would be located within the ditch 
and berm systems, which are designed to prevent disturbance of adjacent natural areas.  At 
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stream crossings, the slurry matrix pipes would be encased, and in the event of a rupture, the 
contents would be diverted to a catchment area capable of holding spill material. 

4.4.1.2.2 Conveyor Transport 
Impacts to listed species resulting from the construction of a conveyor system for matrix transport 
would be identical to the impacts of the proposed action, slurry matrix transport. These impacts 
would be limited to initial land clearing during construction of the conveyor system.  As with the 
slurry matrix transport, the conveyor system would be located within the ditch and berm system.  
Therefore, a spill from the conveyor belt would be captured within the ditch and berm system.   

4.4.1.3 Matrix Processing 
4.4.1.3.1 Wet Process Beneficiation (IMC’s Proposed Action) 
Wet process beneficiation would not impact threatened, endangered, or special concern species 
of plants and animals at the Ona site.  

4.4.1.4 Plant Siting 
4.4.1.4.1 IMC’s Proposed Plant Location  
The proposed 150-acre Ona plant site location is within Section 25, Township 34 South, Range 
23 East, and Section 30, Township 34 South, Range 24 East.  Initially, ore mined from Ona would 
be transported to the Fort Green beneficiation plant.  The construction of the new Ona 
beneficiation plant would likely commence no sooner than Ona mine year 2, and would require 24 
to 36 months to complete.  Currently, this area is vegetated with a mixture of improved pasture, 
shrub marsh, freshwater marsh, live oak, and hardwood-conifer mixed.  Land clearing and 
preparation prior to construction of the beneficiation plant would result in the loss of natural 
habitat, which may impact listed plant and animal populations. Listed species observed in the 
plant site area include cardinal airplant, giant airplant, indigo snake and wading birds, while 
potential habitat for sandhill cranes and Sherman's fox squirrel is also present.  Mobile species of 
wildlife are expected to migrate to adjacent undisturbed areas, while pre-clearing surveys would 
locate less-mobile individuals and plants to be relocated. 

4.4.1.4.2 Other Plant Locations 
Alternate Site #1 is situated immediately adjacent to a high-quality mixed wetland hardwood forest 
contained within Conservation Area #9, which is known to contain state listed plant species, 
including giant airplant, Florida butterfly orchid, leafless beak orchid.  Construction and operation 
of the beneficiation plant adjacent this area may adversely impact the existing habitat for wildlife 
and state listed plant species.   
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Alternate Site #2 located within Conservation Area #11 contains high quality forested wetlands 
and palmetto rangeland surrounded by contiguous natural plant communities.  Site #2 contains 
additional habitats that are to be left undisturbed including shrub marsh, live oak, freshwater 
marsh, and temperate hardwood communities. Construction of the beneficiation plant at this 
location would result in the loss of potential habitat for listed species, including wading birds, 
Sherman's fox squirrel, giant airplant, cinnamon fern, and cardinal airplant. 

4.4.1.5 Water Management 
4.4.1.5.1 Process Water Sources 
During mining, rainfall runoff from active mining areas would be captured for use in the 
beneficiation and mining processes.  Surface water capture would reduce the size of a given 
stream's watershed.  The impact is not permanent and results in significantly reduced 
groundwater and/or surface water withdrawals.   Surface water capture is not expected to 
adversely affect listed species of plants or animals.  The impact of groundwater withdrawals is 
limited to drawdown in the FAS.  

4.4.1.5.2 Discharge to Surface Water 
Wastewater discharge to surface waters is not expected to have any impact on listed species of 
plants or animals.  Discharges from the clay settling areas are through permitted NPDES outfalls, 
which are monitored regularly, and meet State of Florida surface water quality criteria.  The State 
of Florida Class III Surface Water Quality Criteria are designed to promote recreation, 
propagation, and maintenance of a healthy, well-balanced population of fish and wildlife (62-
302.530, F.A.C., 1996).  Additionally, NPDES permitting requires acute and chronic toxicity tests 
of discharges to further ensure that no adverse impacts to aquatic biota in receiving waters would 
occur.  

4.4.1.6 Sand and Clay Residuals Management 
4.4.1.6.1 Conventional Settling (IMC’s Proposed Action) 
Conventional clay settling areas would be utilized to dispose of waste sand and clay.  The clay 
settling areas are to be located on previously cleared and mined areas, therefore no adverse 
impacts to listed species should occur.  Primary impacts may occur in the unlikely event of dam 
failure and subsequent release of clay waste and turbid waters into adjacent natural areas. The 
clay settling areas provide significant temporary water/wetland habitat for many species, and are 
heavily used by migratory waterfowl during the wintertime.  Clay settling areas are critically 
important feeding, resting, and overwintering stops for migrating shore birds and ducks (Kale, 
1992).  In addition, a comparison of wading bird usage of natural versus artificial sites revealed 
that clay settling areas play an important role as seasonal habitat and may be especially important 
during periods of drought (FIPR, 1990).    
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4.4.1.7 Reclamation   
4.4.1.7.1 Conventional (IMC’s Proposed Action) 
Reclamation activities relative to the protection of threatened and endangered species only 
involve the restocking portion of pre-clearing surveys and the capture process prior to the 
commencement of land clearing, as described by species in Section 4.4.1.1.1A and B. The actual 
reclamation activities (earth moving, planting, etc.) of the mined land would not typically impact 
federal- or state-listed species.  The only exception is where listed species have occupied the 
active mine area (clay settling areas, etc.).   In general, listed flora and fauna species would be 
protected by: 

• Relocation to reclaimed suitable habitat or other protected areas elsewhere on IMC 
property, but not necessarily at the Ona site; 

• Planned or natural reintroduction into reclamation areas, depending upon specific species 
requirements; 

• Allowing the species to migrate to adjacent habitat on their own; and/or 

• Protecting the habitat that is proposed not to be disturbed. 

Listed Species Restocking   

Part of IMC's current reclamation process is to restock listed species to areas that have been 
mined and reclaimed.  The process typically involves the capture, transport, and release of listed 
species from the pre-clearing areas to undisturbed conservation or reclamation areas that are 
approved by FFWCC and/or USFWS as suitable habitat for each particular listed species (i.e., 
gopher tortoises and/or gopher frogs).  Approved reclaimed recipient sites are typically contiguous 
with adjacent conservation areas. Therefore, listed species would be restocked to reclaimed land 
within the Ona site as habitat matures and becomes available.   

After determining the specific species present through pre-clearing surveys, the necessary 
permits to proceed with restocking of individuals and/or populations of listed species would be 
obtained.  The pre-clearing surveys provide the basis for obtaining state and/or federal wildlife 
permits needed to restock fauna to reclaimed habitat or conservation areas.  

If the conservation areas would not provide suitable habitat, listed species would be relocated to a 
reclaimed area approved by USFWS or FFWCC, as appropriate.  Recipient site surveys are 
performed just prior to restocking, to avoid overpopulation of the host sites.  Figure 4.4-1 
illustrates currently approved IMC areas for gopher tortoise restocking at IMC’s Fort Green Mine. 

Species-specific proven scientific methodologies are utilized for all relocation programs. Typically, 
the first species restocked is the gopher tortoise.  During the process of restocking gopher 
tortoises, IMC attempts to relocate any commensal species encountered. Non-listed species 
encountered are also restocked with pre-clearing restocking programs provided the individual or 
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population can be introduced in a safe manner (i.e., water moccasins and rattlesnakes pose 
serious risk of injury). Non-listed species that have been restocked by past relocations include 
rabbits, hog-nosed snakes, rat snakes, various other snakes, frogs, beetles, cotton mice, box 
turtles, crickets, etc. 

IMC intends to provide reasonable and appropriate protection for listed species identified during 
wildlife and specific species surveys to ensure that populations are not eliminated from the Ona 
site.    

4.4.1.8 Product Transport 
4.4.1.8.1 Rail (IMC’s Proposed Action) 
Rail transport should have no impact upon listed species of plants and animals occurring at the 
Ona site.  Only minimal impacts would arise during the construction of new railroad tracks, which 
are limited to clearing native vegetation for the rail corridor.  Prior to land clearing, surveys would 
be conducted to locate listed species, which would subsequently be captured and relocated.  
Additional impacts to species with limited mobility may arise in the event of individuals struck by 
oncoming trains. 

4.4.1.8.2 Truck Transport 
Impacts to listed species arising from truck transport are similar to those discussed above for rail 
transport. 

4.4.2 IMC’s Original Area to be Mined Alternative 
Under IMC’s Original Area to be Mined Alternative, all areas would be mined with the exception of 
the floodplains of Horse and Brushy Creeks.  Impacts to listed species of plants and animals 
would be more significant when compared to the Proposed Action, due to the loss of an additional 
1,757 acres of natural areas.  The additional acreage includes habitats considered to be 
ecologically significant, which are more likely to support threatened and endangered species.  
Although pre-clearing surveys and relocation efforts would be conducted similar to the Proposed 
Action Alternative, the mining of these areas would reduce the habitat available for relocation of 
listed species during mining, as well as reduce the capability of listed species to naturally 
repopulate the area following reclamation. 

4.4.3 Natural Systems Group Recommended Areas of Conservation Interest 
Impacts to threatened and endangered species would be similar to the Proposed Action 
Alternative, although the total acreage of disturbance would be reduced by 2,867 acres.  Listed 
species would be displaced during clearing and mining of 12,969 acres of the Ona site.  Pre-
clearing surveys would be conducted to capture and relocate those listed species that are unlikely 
to disperse, as described in the Proposed Action Alternative.  The preservation of additional 
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acreage would increase the habitat available for listed species to relocate during mining, and 
would provide a greater amount of habitat to support recolonization of reclaimed lands by 
threatened and endangered plants and animals.  However, the most ecologically significant 
habitats that support listed species are proposed for preservation under the Proposed Action 
Alternative, whereas the recommended areas of conservation interest include additional lands that 
were not considered by the applicant to be unique or critical habitats for threatened and 
endangered plants and animals.  As the majority of mined lands are to be returned to natural 
habitats, and the most ecologically significant habitats are to remain undisturbed, the impact to 
listed species is considered temporary.  The Natural Systems Group Recommended Areas of 
Conservation Interest Alternative is not considered essential to reducing the impact to threatened 
and endangered species of plants and animals. 

4.4.4 No USACE Jurisdictional Wetlands Impacts Alternative 
To avoid any impacts to USACE wetlands, no stream crossings would occur, therefore only those 
areas that can be accessed by draglines currently in operation at the Fort Green Mine would be 
mined.  If the Section 404 Dredge and Fill Permit Application submitted to the USACE were 
denied, the state and county permits may be modified to allow mining of approximately 1,122 
acres of uplands on the western side of Horse Creek (five percent of the total acreage).  

The No USACE Jurisdictional Wetlands Impacts Alternative would result in no mining impact to 
4,901.0 acres of wetlands and 14,698.6 acres of uplands that cannot be accessed without 
crossing streams.  These areas include several of the ecologically significant habitats at the Ona 
site, which are known to support state listed species of plants and federal- and state-listed 
animals.  This alternative would result in the clearing of primarily improved pasture, palmetto 
prairie, and mixed hardwood-conifer communities. These are common in the remainder of the 
Ona site and in the surrounding region. The remainder of the site to the east of Horse Creek 
would have the same impacts as described for the No Action Alternative in the following section. 

4.4.5 No Action Alternative 
Under the No Action Alternative, the natural habitats occurring at the Ona site would likely be 
altered for other land uses.  It is likely that the site would support agricultural and residential uses, 
which would require clearing of native communities, loss of habitat for listed species, and possible 
incidental taking of listed species, and would not require reclamation.  Therefore, the impact to 
listed species from agricultural and residential uses would be permanent.  Development of the 
Ona site to support agricultural and residential uses would reduce the probability of permanent 
preservation of critical habitat through conservation easements, which would protect areas that 
support threatened and endangered species of flora and fauna. 
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4.5 SURFACE WATER HYDROLOGY 
Mining operations are not allowed to adversely impact waters of the US or the state.  Federal and 
state laws, rules and permits regulate the water regime.  The FDEP, the Water Management 
Districts, and the counties administer the regulations.  The USEPA exercises oversight over 
certain regulations allowing the state "primacy" or approval to administer the programs as long as 
they comply with the USEPA guidelines, whereas the USACE directly regulates activities in 
waters of the US. 

Only portions of the mine would be impacted by mining or disturbed at any given time.  The 
remaining undisturbed areas would continue to follow their existing drainage pattern and report to 
the same drainage feature as before mining.  Baseflows in streams would be maintained by ditch 
and berm systems along mining areas. Rainfall and excess water from surface water 
impoundments would be discharged through permitted NPDES discharge outfalls as a component 
of the receiving stream flow. 

4.5.1 Proposed Action Alternative 
4.5.1.1 Mining Methods 
4.5.1.1.1 Dragline Mining (IMC’s Proposed Action) 
Prior to disturbing mining areas, IMC would design and construct a ditch and berm system 
capable of retaining all runoff from a 25-year, 24-hour storm event in accordance with USEPA and 
SWFWMD regulations.  Similar systems would be designed and installed sequentially across the 
Ona site in advance of clearing portions of these tracts for mining.  Figure 4.5-1 illustrates a cross-
section that is typically used along property boundaries and Figures 4.5-2 and 4.5-3 illustrate how 
these systems are constructed along waterways such as Horse Creek.  

The most significant impact on surface water flow would result from some areas of land 
periodically being removed from the natural drainage systems. However, the groundwater 
inflow/outflow and stream baseflows that are near an excavated open mine cut would be 
maintained by BMP ditch and berm or recharge well systems along all undisturbed areas, such as 
unmined floodplains, wetlands, and property boundaries.  Direct rainfall runoff to streams would 
be reduced since some areas would be isolated from the natural drainage basins and would not 
contribute runoff to their flow. 

To assess the potential impacts from the reductions in drainage areas, capture, and watershed 
budget analyses were performed.  The capture analysis is more conservative in that it assumes 
that the entire drainage basin contributes equal runoff regardless of the land use characteristics. 
Since most mining takes place on upland areas, this analysis over estimates the impacts since the 
mined upland areas would not contribute the same proportional flow as a riparian wetland.  The 
watershed budget analysis takes into account the differences between the runoff from a riparian 
wetland and the onsite uplands.  The output from this analysis has been summarized into flow-
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duration curves to demonstrate the period of time when the changes in flows are likely to occur as 
a result of mining.  This is of particular interest to the downtream water user since there are 
limitations on withdrawal during low flow periods.  

IMC is proposing to temporarily capture surface water runoff from active mining areas.  A capture 
analysis was prepared to assess the potential impacts of captured runoff on streamflows.  The 
size of each drainage basin would vary depending on the extent of disturbance caused by mining. 
Table 4.5-1 presents the size and expected streamflow for each of the on-site drainage areas in 
five-year increments based on the results of the capture analysis.  The comparison shows that the 
maximum impact caused from capture areas is expected to occur in about year 17 (2019).  At that 
time, runoff from about 11,173 acres (54 percent) of the Ona site would be routed from the natural 
drainage system into the mine recirculation system.  The resulting decrease in streamflows from 
on-site drainage areas is estimated to be 13.4 cfs in year 17 that corresponds to the maximum 
reduction of runoff from the site.  Therefore, the worst-case scenario impacts on surface water are 
represented by the streamflow estimates for year 17.  Note that the 11,173 acres include land that 
is reclaimed but not yet reconnected.  This water would be captured within the mine recirculation 
system, and would be used in the mining process in lieu of groundwater withdrawals from the 
FAS. 

In year 17, the on-site drainage areas to the Horse Creek basin would be reduced by 
approximately 7,684 acres from the natural basins and the estimated streamflow would be 
reduced by eight cfs.  However, the average NPDES discharge returning water back to the Horse 
Creek basin is estimated to be 6.8 cfs.  The resulting total on-site streamflow contribution to the 
Horse Creek basin would result in an average flow of 17 cfs, which is one cfs less than the 
streamflow under pre-mining conditions.  For the eastern portion of the Ona site, the on-site 
drainage area draining to the Peace River would be reduced by approximately 3,487 acres from 
the natural basins and the estimated streamflow would be reduced approximately 4.2 cfs. 

The maximum reduction of drainage area occurs in year 18 for the Peace River tributaries. At that 
time, the natural drainage area would be reduced by approximately 3,666 acres and the estimated 
streamflow would be reduced by 4.4 cfs.  This represents 5.7 square miles out of the 1,367-
square mile Peace River drainage basin above Arcadia, which is 0.42 percent of the basin.   

A watershed budget analysis was prepared by Ardaman and Associates to assess the impact that 
watershed severances during mining would have on streamflows.  Long-term (20-years) historical 
daily rainfall was used to develop estimated daily streamflows for the worst-case capture 
conditions for Brady Branch, Brushy Creek, Hickory Creek, Horse Creek, and Oak Creek.  The 
results of the analysis were used to determine the percent of time a streamflow value is exceeded 
at the point where each stream exits the Ona mine property.  The results of these analyses 
indicated that the predicted range of no flow days was the same during mining as for pre-mining, 
since the groundwater outflow during mining would be maintained along unmined wetlands and 
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streams.  Therefore, the reduction of onsite streamflows primarily results from a reduction of 
upland runoff.   

Based on onsite modeling by Ardaman and Associates, a rainfall event that exceeds 0.5 inches is 
needed to produce significant surface runoff from upland areas.  Runoff from such events can last 
for three to five days after the rainfall stops.  To assess the number of rainfall events of this 
magnitude, the rainfall data at the Wauchula weather station was analyzed.  The analysis 
indicated that rainfall events in excess of 0.5 inches occurred on less than ten percent of the days 
of record.  Since these are the rainfall events that would produce significant upland runoff and 
since mining occurs primarily in upland areas, the significant impacts to streamflows from mining 
are only expected during a low frequency as well. 

There is only one water user that withdraws surface water downstream of the mining area, i.e. the 
PRMWSA.  The PRMWSA has a WUP, which limits the withdrawal to times when the Peace 
River flow is greater than 130 cfs at the USGS station at Arcadia. The maximum potential 
decrease in the average streamflow of the Peace River at Arcadia resulting from surface water 
capture at the Ona site is approximately 4.4 cfs based on the maximum capture area in the on-site 
Peace River tributaries.  However, this maximum potential impact of 4.4 cfs reduction in flow is not 
expected because:   

1. Reclaimed areas at the Ona site would have increased runoff from pre-mining because of 
immature vegetation;  

2. The capture analysis conservatively assumes that runoff rates from upland areas are the 
same as runoff rates from wetlands, and; 

3. The watershed budget analysis, which assumes different runoff characteristics for 
wetlands versus uplands, indicates that streamflow reductions during mining would only be 
expected to occur during high flow events, which occur less than ten percent of the time.  

In addition, the PRMWSA reaches its maximum withdrawal capacity at a stream flow of 505 cfs, 
which occurs over 40 percent of the time.  Therefore, the expected changes in streamflow during 
mining, which are expected only ten percent of the time during higher flows, are anticipated to 
have no significant impact on public water supply facilities. 

During mining operations at the Ona site, disturbance of most of the significant drainage systems 
would be avoided.  This avoidance would include most of the areas within the 25-year floodplain 
of Brushy Creek and the 100-year floodplain of Horse Creek. A small portion (254 acres or 13.6 
percent of the 25-year floodplain) of Brushy Creek is proposed for mining. The temporary 
reduction of drainage area contributing directly to Brushy Creek would result in a slight reduction 
in peak flow and volume.  However, that reduction would be minor relative to the contribution from 
upstream areas.  The encroachment into the floodplain by the ditch and berm system would 
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reduce the storage capacity, but this would be offset by the storage capacity provided by the mine 
recirculation system and by the reduction of drainage area during that period. 

The Oak Creek watercourse and floodplain south of SR 64 has been channelized and cleared, 
thereby reducing the functional capacity of this portion of the creek.  IMC proposes to return this 
system to a more natural flow way.  To achieve this objective, IMC is proposing to temporarily 
divert the flow from this portion of the current Oak Creek artificial channel into a new, temporary, 
larger artificial channel sized to contain the 100-year flood event.     

A BMP berm system would be constructed such that the berm would not be overtopped during the 
100-year flood event. This would protect downstream property from adverse impacts by protecting 
against downstream flooding by containing all runoff from active mining areas during and after a 
100-year storm event.  Construction of the BMP berm and mine access corridor crossing would 
not affect off-site flood elevations throughout the pre-mining, mining, or reclamation phases. The 
design would be based upon hydrologic analysis such that the alternate flow-way would contain a 
100-year flood event, and flood elevations at both the upstream and downstream property 
boundaries would be less than currently experienced.   

Following relocation of the flow-way, IMC proposes to mine the former artificial channel and its 
associated floodplain, and subsequently, to reclaim a floodway system of forested wetlands.  
Following reclamation, flow would be routed through this reclaimed system. A discussion of the 
reclamation of this channel is included in Section 4.5.7. 

4.5.1.2 Matrix Transport 
4.5.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
The matrix would be initially transported by slurry pipeline to the Fort Green Southern Washer and 
then be transferred to the Fort Green Beneficiation Plant.  At a later time, when conditions 
warrant, the matrix would be transported by slurry pipeline to the Ona Beneficiation Plant. The 
access corridors shown on Figure 2.2-1 are located to provide for the mine transportation needs, 
which includes ore (matrix) and waste (tailing and clay) transport.  A leak or break in the matrix 
slurry pipeline near a stream could significantly increase the flow in the stream being crossed.  
The flow in the pipeline is estimated to be 40 cfs, which would more than double and triple the 
average flow in Horse Creek and Brushy Creek, respectively.  However, this additional discharge 
is more than an order of magnitude below the modeled flood flow values for a mean annual storm 
event. Therefore, the potential effects on downstream flooding would be insignificant. 

4.5.1.2.2 Conveyor Transport 
The conveyor option would have less potential for surface water quantity impacts at stream 
crossings since the matrix would not be slurried. Therefore, the volume of the spill would be 
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limited to the volume of the matrix being transported. In addition, the conveyor would be encased 
at stream crossings to protect streams from potential spillage.  

4.5.1.3 Matrix Processing 
4.5.1.3.1 Wet Process Beneficiation (IMC’s Proposed Action) 
The phosphate minerals are recovered at the processing plant by washing and screening for large 
particles, and through flotation for the small particles.  The water used in the beneficiation process 
would be provided from a combination of surface water capture and groundwater withdrawal.  The 
potential impacts from surface water capture and groundwater withdrawals are discussed in 
Sections 4.5.1.1. and 4.7.1.3, respectively.  The ore slurry is initially introduced into the washer 
section where it is separated into four components: oversize phosphate rock, phosphate pebble, 
phosphatic clays, and feed material for the flotation section.   

4.5.1.4 Plant Siting 
4.5.1.4.1 IMC’s Proposed Plant Location  
The IMC proposed plant site would occupy approximately 150 acres, which is less than one 
percent of the Ona site.  The impervious surface areas of the plant would result in an increase in 
surface runoff from this area.  This runoff would enter the mine recirculation system, eliminating 
runoff contributing to stream flow from the plant area.  The plant site area is less than eight 
percent of drainage area of Brady Branch at the southern property boundary, which would 
indirectly correspond to a small reduction in runoff.  Other than impacts to some wetlands within 
the plant site area, no direct impacts on surface water bodies are expected from the proposed 
plant site location. 

4.5.1.4.2 Other Plant Locations 
The two other plant site locations would have similar impacts to surface water as described for the 
proposed action, since the plant site size and impervious area would be the same in each 
location.  Plant site #1 (See Section 2, Figure 2.2-4) would potentially have less of an impact on 
surface water since it is located in primarily an upland area, whereas, plant site #2 has a greater 
potential for impacts since it is located primarily within wetlands.  However, plant site #1 does 
include a drainage channel from a large wetland proposed for preservation. Therefore, if plant site 
#1 were chosen, the drainage channel would need to be rerouted around the plant site to 
minimize impacts to surface water. 

4.5.1.5 Water Management 
Water is an important ingredient in the phosphate mining operations in Florida. Water is used as a 
medium in which to transport ore from the mine site to the plant, to transport the feeds and 
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products through the plant, and to transport the waste products away from the plant to disposal 
sites. 

The competition for water use in Florida for public supplies, industrial use, and agricultural 
purposes has prompted conservation measures on the part of all water users. Mining and 
processing of phosphate requires large quantities of water.  As shown in Table 2.2-3, phosphate 
mines in Florida have responded to the pressures for reduced water consumption by reducing 
their withdrawals by over 46 percent since 1991. For the proposed Ona site, approximately 96 to 
98 percent of the water used in processing the phosphate ore is expected to be recycled.  The 
phosphate industry has reduced its consumption of water by over 70 percent from 1975 to 2000. 
This reduction is described in the cumulative impacts section (see section 4.26.3.2.1). 

Based on a water budget model for the Ona and Fort Green mines, IMC has estimated the 
amount of water consumed by the mining operations, including the recycled water, to be 
approximately 600 gallons per ton of product (IMC, 2002).  For the first eight years of the mine life, 
the production is expected to average 2.5 to 3 million tons per year.  From year nine through year 
24, the production is expected to average approximately five to six million tons per year. 

The water budget presented below for the Ona site includes the rainfall and ET from all of the 
drainage areas included within the recirculation system.  The difference between the water 
entering the system from rainfall on the included drainage areas, and the water leaving the system 
because of ET, is estimated by IMC to be 13,798 acre-ft/yr (IMC, 2002). 

4.5.1.5.1 Process Water Sources 
A. Water Use Demands Analysis 

The projected water use demands for the Ona mine project are presented in Table 2.2-4.  Water 
use includes both groundwater and surface water.  The sources of groundwater include both 
potable and non-potable water pumped from the FAS, either from existing wells at the Fort Green 
Mine or from new wells installed at the Ona site.  The source of surface water includes the rainfall 
runoff from active mining areas that would be routed into the mine recirculating system. The 
average annual demand is presented in Table 2.2-5. The average annual demand is based on 
historical annual average rainfall conditions and the proposed average production rate of 2.5 to 6 
million tons per year.   

The majority of the water use for the Ona mine project is required in the mine recirculation system. 
This system is used to provide a detention time in the clay settling areas. Additionally, this system 
allows the clays to settle out from the water, which is accumulated during the beneficiation 
process and allows the mining process to have a clear source of water.  As stated in the CDA, a 
volume of approximately 10,000 acre-ft is needed for a detention time of 15 days and a 
recirculation rate of 150,000 gpm (IMC, 2002).  The change in storage of the mine recirculation 
system was calculated from a water budget analysis for the Ona site.   
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The following equation and analyses were performed as part of the CDA to calculate the storage: 

Oreeerid SOETEPTCCSOMRS −−−−−−−++++=∆  

Where: 
∆S =  Change in Storage 
R  =  Rainfall captured by the mine recirculation system 
M  =  Water entrained in the matrix 
Od  =  Water drained from the overburden into the mine cut 
Si  =  Seepage into the mine recirculation system 
Cr  =  Water released by the sedimented clay during consolidation 
Ce  =  Water entrained in the clay after sedimentation 
Te  =  Water entrained in the sand tailings after disposal 
Pe  =  Water leaving the mine with the product 
E  =  Evaporation from open water within the recirculation system 
ET =  Evaporation from soil surfaces and transpiration from vegetated surfaces within the mine recirculation system 
Or  =  Water entrained in the overburden during reclamation 
So  =  Seepage out of the mine recirculation system 

The amount of volume available in the recirculation system is dependent on two factors: 1) the 
rate at which the clay consolidates, and 2) the rate at which the clay settling areas are 
constructed.  Supplemental water is added to the system when the residence time drops below 
the required time for the settlement of clays, while a release of water from the recirculation system 
occurs when the maximum storage has been reached. The maximum storage is determined 
primarily by the amount of storage available within the clay settling areas and mine cuts.  The 
amount of storage available within the clay settling area depends on the rate at which the clay 
consolidates and on the rate at which the settling areas are constructed.  A maximum storage 
volume of 10,000 acre-ft was used in the water budget analysis.    

Rainfall 

A description of the components in the annual water budget analysis indicates that the most 
variable component of the analyses is the annual rainfall amount. The rainfall used in the monthly 
water balance is the actual monthly rainfall for the Wauchula weather station for the period 
January 1973 through December 1994 as a reasonable prediction of future rainfall at the Ona 
mine site. 

Matrix Water 

The amount of water added to the recirculation system water balance by the matrix is dependant 
upon the in-situ moisture content of the matrix, and of the amount of mined matrix in order to 
produce 2 to 6 million tons of product each year.  The volume of matrix mined each year was 
estimated to be about 31,530,000 cubic yards on the average. The matrix moisture content of 
23.7 percent was determined from the matrix mass balance.     
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Overburden Drainage 

The specific yield would be the controlling factor for the amount of water released from the 
overburden into the recirculation system.  The amount of overburden removed in order to expose 
the volume of matrix needed to produce two to six million tons of phosphate product, would vary 
each year.  As presented in the CDA, the specific yield estimated from the aquifer performance 
test is ten percent (IMC, 2002).  This resulted in an average overburden drainage volume of 
approximately 2,700 acre-ft per year, which was determined from reserve analysis and the 
specific yield.   

Seepage into the Mine Cut   

Within the water budget analysis for the Ona site, the amount of water that seeps into the mine 
cuts from the adjacent ground depends on the net rainfall effect on the contributing area.  Net 
rainfall effect is the difference between the rainfall and the ET of the surrounding soil and 
vegetation.  The contributing area was estimated to be 600 feet in width and four to ten times the 
length of the average mine cut, which was estimated at 2,750 feet. 

Clay and Tailings Entrainment and Product Water 

In the CDA, the percent solids of the clay after sedimentation was estimated to be 19.5 percent 
(IMC, 2002), while the percent moisture of the sand tailings after disposal was estimated to be 18 
percent using an in-place dry density of 105 pounds per cubic foot.  There is a generation rate of 
about 22.8 million tons per year of tailings, and the consumed water during the disposal process is 
estimated to be 3,688 acre-ft/yr.  The in-situ product moisture was estimated to be six percent.  As 
a result, the estimated product water use is estimated to be 496 acre-ft/yr based on the proposed 
production rate of 2 to 6 million tons of phosphate product per year. 

Clay Consolidation 

The amount of water released from the consolidation of the clay was estimated from an analysis 
of the tons of clay disposed of and the average percent clay solids within each settling area during 
the period when the clay pond is within the recirculation system. The average clay content of the 
matrix was determined by IMC during the reserve analysis.  An average clay solids of 28.8 
percent was used in the water balance model presented, with a ten-year average to fill the clay 
settling area. 

Evaporation and Evapotranspiration 

The lake evaporation in the project area was 50 in/yr, and is consistent with other sources (FSU, 
1981).  The estimated values for the ET for the various land-uses within the mine recirculation and 
BMP ditch systems are presented in Table 4.5-2.  The weighted average ET for areas other than 
the active mine pit and the active clay settling areas was estimated to be 32 in/yr. 
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Overburden Re-Saturation 

A swell factor of ten percent was estimated for the overburden.  The specific yield of the replaced 
overburden was assumed to remain constant from the pre-development conditions.  It was 
assumed that 75 percent of the overburden would be refilled during reclamation and disposal 
activities. 

Seepage Out of the Recirculation System (Groundwater Outflow and Deep Recharge) 

The deep recharge from the recirculation system was assumed to be one in/yr and is consistent 
with other investigations.  USGS reports that areas of very low recharge (zero to two in/yr) to the 
IAS and UFA occur in Hardee and northwestern DeSoto Counties (Ryder, 1985; Steward, 1980). 
The seepage out of the recharge canal was calculated to be five in/yr of the area captured within 
the mine recirculating system.   

Water Balance Calculations 

The water balance input variables of the IMC mine are presented in Table 2.2-5.  The analysis 
was performed by varying the catchment area each year based on the Ona mine plan.  Minimum 
water storage was assumed to be 5,000 acre-ft and maximum storage was 10,000 acre-ft.  
Sealing water was estimated to average 3.5 mgd. 

Based on the monthly water budget analyses for the mine life and historical rainfall patterns, the 
average annual supplemental water requirements for the Ona site would vary between 0 mgd to a 
high of 17.46 mgd.  The detailed analyses of the monthly water budget for the Ona and Fort 
Green mines is presented in Table 4.5-3.     

The results of the analyses show that to meet the anticipated water demands of the project, IMC 
would need to use a combination of groundwater pumping and surface water capture for the 
proposed project water sources.  These results are consistent with conclusions in the Areawide 
EIS that phosphate mines should utilize captured surface water to reduce groundwater pumping 
needs (USEPA, 1978). 

Groundwater Withdrawal (IMC's Proposed Action) 

According to the SWFWMD, the Ona site property has been identified as an area of no recharge 
to very low recharge.  Therefore, the withdrawal of groundwater from FAS wells for the plant 
operation should have no significant impacts on surface water quantity.  The Ona Mine is already 
included in IMC’s SWFWMD WUP.  In issuing this permit, SWFWMD determined that water use 
would not have a significant impact on groundwater resources or on existing users.   

Surface Water Capture (IMC's Proposed Action) 

Sources of surface water include the numerous on-site streams and the capture of the rainfall 
catchment area.  Other than the available storage in the CSAs during the filling, there is no water 
impoundments that are proposed as sources of process water for the Ona mine project.  IMC is 
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proposing to capture rainfall runoff from active mining areas within the mine recirculation system.  
IMC does not propose to use any source of surface water that discharges on or near the site as a 
source of water.  The difference between the captured rainfall and the evaporation and ET would 
be used as water in the recirculation system.  This surface water capture is included in the 
analysis and granting of the SWFWMD WUP. 

There are no other sources of surface water that could be used as a reliable source of streamflow 
for the mining system.  As stated in the MCC EIS, the quantity of water varies throughout the year 
varying with the seasonal weather patterns (USEPA, 1981a). Based on this reason, another 
source of water is needed for the continuous supply of water into the recirculation system.  
Capturing surface water for the recirculation system is the only available method that can be used 
to reduce the amount of groundwater needed to sustain the proposed project 

The capture of rainfall runoff from, and direct precipitation onto, lands within active mining areas is 
considered Best Available Technology by the USEPA (see 40 CFR 136), and is incorporated into 
IMC's surface water discharge permits as specific conditions.  Similar conditions are expected for 
the surface water discharge permits to be issued by FDEP for the Ona site.  The capture of 
surface waters can affect resulting streamflows downstream, which has been one of the principal 
public concerns. 

The analyses performed to predict changes in runoff demonstrate that any changes in flow at the 
downstream property boundaries, on either a specific storm event or annual average basis, would 
be very small and fall well within the ranges of hydrologic cycles experienced in Florida.  More 
importantly, because mining of the Ona site simply represents a shift in the location of mining 
rather than a net increase in the lands to be used by mining operations, a net measurable effect 
on the downstream reaches of the Peace River is not expected.  This is the only location within 
the region, or the watershed, where surface water is relied upon for water supply.   

To minimize groundwater withdrawals, IMC proposes to maintain about 5,000 acre-ft of surge 
storage capacity in the mine water recirculation system.  Consequently, direct surface runoff 
during storm events would not occur from disturbed portions of the mine area.  The groundwater 
outflow from the upland areas to preserved riparian systems would continue during the mining 
process through the use of recharge systems installed between the disturbed areas and the 
riparian systems.  In addition, direct surface runoff from the preserved riparian systems would 
continue during the mining process. 

In conclusion, it is expected that, on a region-wide basis, there would be no net changes, and 
therefore, no adverse impacts, upon the surface or groundwater resources used for water supply 
in the region. 
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4.5.1.5.2 Discharge to Surface Water 
The capture of rainfall runoff from active mining areas within the mine water recirculation system 
behaves much like natural systems in that when the storage areas are dry, the mine builds up the 
inventory (the same as natural systems).  When the mine inventory is full, the mine discharges 
water to the stream systems through the NPDES outfalls.  

Figures 4.5-4 and 4.5-5 present the historic volumes of groundwater pumping, rainfall, and 
NPDES surface water discharge at all of IMC’s mining operations, and for only the IMC Four 
Corners Mine.  A comparison of these figures shows that these graphs are very similar. Changes 
in amplitude and frequency of discharge are unrelated to groundwater pumping. Changes in 
discharge are directly related to rainfall frequency and intensity.  During the eight years of 
monitoring illustrated, the mines discharged five times more water than was pumped (106 mgd 
discharge vs. 21 mgd well withdrawal). It was only during the most recent extreme drought year 
(2000) that there was more pumping than discharge.  This is because the rainfall average on IMC 
property in 1999 was 42 inches and in 2001 was only 27 inches.  During periods of high rainfall, 
the mines discharge large volumes of water.  When rainfall amounts are lowered, the discharge 
volumes decline correspondingly (same as natural systems). 

Furthermore, the two figures exhibit very common and similar response patterns to rain. The 
proposed lands being evaluated in this EIS are expected to perform in a similar manner since IMC 
is proposing comparable activities and management protocols for the Ona site. 

Typically for the Ona site, the normal process flow and rainfall variations would be accommodated 
by the surge holding capacity of the rainfall collection facilities. However, during periods of excess 
rainfall, water would be discharged when the normal operating levels of the recirculating system 
are exceeded as is typical for other IMC mines. During such periods at the Ona site, IMC is 
expected to discharge water from proposed NPDES outfalls located along Horse Creek and 
Brushy Creek. Based on a 19-year simulation model performed as part of the CDA, the proposed 
water balance estimated an average discharge of 6.8 cfs (4.4 mgd) (IMC, 2002).  This discharge 
corresponds to an estimated supplemental water requirement of 4.6 mgd based on modeling 
results. Comparing these values to the historic volumes of water and discharge presented in 
Figures 4.5-4 and 4.5-5 indicates that the modeling results are conservative for predicting 
discharge volumes. Utilizing the historic IMC mine information indicates that discharge volumes 
may be three to five times the supplemental water volumes, which could result in an average 
discharge of 20 to 30 cfs.  As shown in Figure 2.2-6, IMC proposes to have two discharge points 
on Horse Creek and three discharge points on Brushy Creek. The modeled discharge quantity of 
6.8 cfs is an order of magnitude below the average flow in Horse and Brushy Creeks combined.  If 
the average discharge volume is based on the historical information and is 20 to 30 cfs, this would 
still be approximately half the combined average flow in Horse and Brushy Creeks.  Therefore, no 
significant adverse effects are expected to occur from discharge quantities with regard to potential 
flood levels downstream from the Ona site.  During periods of excess water in the recirculation 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-74 

October 2002  

system, the proposed discharges would partially offset the stream flow reductions from surface 
water capture in mining areas.   

4.5.1.6 Sand and Clay Residuals Management 
4.5.1.6.1 Conventional Settling (IMC’s Proposed Action) 
The beneficiation process is expected to generate approximately 170 million short tons of waste 
clay and 350 million short tons of sand tailings. IMC proposes to use conventional disposal 
methods (i.e. waste sand would be disposed separately from waste clay). 

Initially, settling areas would be used to consolidate clays from the three to five percent solids 
content to approximately 30 percent after three to ten years. The disposal areas would be 
required to have dams to accommodate the large volumes of entrained water in the clays. Based 
on the water budget analyses for the Ona site, the average water entrained as part of the clay 
consolidation would be 29,942 acre-ft/yr. However, this would be partially offset by the release of 
12,011 acre-ft of water per year resulting from clay consolidation. 

The potential for dike failures is one of the primary concerns with aboveground settling basins.  If 
a failure occurred at the Ona site, large volumes of water and clay could be discharged into Horse 
Creek or Brushy Creek. Depending on the volume discharged, the natural drainage patterns and 
stream flow through the property could be disrupted until clean-up efforts were completed.  

From all the Ona clay settling areas combined, approximately 4,602 acres of the clay settling 
footprint would be for clay storage. The dike heights are estimated to be a minimum of 45 to 55 
feet above natural grade. An analysis of dam failure would be prepared as part of the permitting 
for each of the clay settling areas. To minimize the risks of a dam failure, extensive engineering, 
design and monitoring would be needed. A discussion of the dam safety requirements is 
discussed in detail in Section 4.17.  Since the implementation of state safety requirements (F.A.C. 
62-672, 1999), dam failures are considered a remote possibility. 

4.5.1.7 Reclamation 
Based on IMC’s proposed reclamation plan, after reclamation the site would consist of 7,989 
acres (50.4 percent) of sand tailings fill areas with overburden cap; 3,685 acres (23.2 percent) of 
waste clay disposal areas; 386 acres (2.4 percent) of sand tailings; and 3,790 acres (23.9 
percent) of overburden fill areas and disturbed natural ground.  Except for the clay disposal areas 
and land and lakes areas, the final site grade would be within a few feet of the original grade. The 
topography of the site would be used to develop a post-reclamation drainage basin for the site 
that follows the pre-mine boundaries closely.  A comparison of the pre- and post-mining drainage 
basin areas for each on-site stream is presented in Table 4.5-4.  The comparison shows that the 
post-mining Horse Creek basin area would increase slightly (one percent increase) from the pre-
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mining basin area. Similarly, the tributaries draining east to the Peace River would have slightly 
less area post-mining (2 percent reduction) than pre-mining. 

The proposed drainage system after reclamation is shown on Figure 4.5-6.  A complete post 
reclamation vegetation and land use map including all reclaimed wetlands is shown on Figure 2.2-
12.  IMC would maintain the drainage system after completion of the development.  

4.5.1.7.1 Conventional (IMC’s Proposed Action) 
In 2001, Ardaman & Associates developed a model to predict the change in flow from the Ona 
site as result of mining.  Because ET is expected to increase slightly as a result of the increased 
wetland and lakes areas in the proposed reclamation plan, total runoff from the project site is 
expected to be somewhat smaller than under pre-mining conditions.  The model was modified as 
part of the EIS evaluation in order to provide a comparison between all the Ona site acreage 
accounted for within the onsite drainage basins and the drainage basins based on an evaluation 
point in each stream. Table 4.5-5 summarizes the results of the modified post-reclamation 
hydrological analyses for the Ona site. These analyses were performed using the same 
methodology described for the pre-mining condition in Section 3.5.  

The projected slight reduction in total discharge from the Ona site would result from the 
anticipated increase in ET after reclamation is complete.  The ET is expected to increase as a 
result of the increased area of lakes and wetlands and the increased area of clay soils on the 
mine site after reclamation. The anticipated decrease in average annual stream flow between the 
pre-mining and post reclamation condition is approximately one cfs. The change in runoff occurs 
primarily for the larger storm events, as the base flow is not expected to change, and because 
upland areas do not normally produce direct surface runoff during smaller storm events (less than 
one inch rain). 

The approximately one cfs decrease in average streamflow between the pre-mining and the post-
reclamation conditions is the cumulative decrease in streamflow for all of the portions of the 
drainage areas at the Ona site.  The change in average annual streamflow for each individual 
creek varies from a reduction of 0.6 cfs for Hickory Creek to an increase of 0.5 cfs for Brady 
Branch.  Flow-frequency curves comparing the total runoff exiting the Ona site including upstream 
areas under pre-mining and post-reclamation conditions for each of the modeled basins, i.e. 
creeks passing through or originating at the Ona site are provided in Figures 4.5-7 through 4.5-10.  

The flow-frequency curves for Horse Creek at Myakka Head and Arcadia are also attached as 
Figures 4.5-11 and 4.5-12, respectively.  Figure 4.5-13 is the flow-frequency curve for the Peace 
River at Arcadia.  These figures show that decreases in flow for all five creeks occur during 
relatively high flow.  To produce these curves, the average daily streamflow is plotted on a log 
scale on the y-axis against the percentage of time the plotted streamflow value is exceeded.  The 
flow corresponding to the 50th percentile is the median daily flow, i.e., one-half of the daily flows 
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are higher and one-half of the daily flows are lower than this flow.  For Oak and Brushy Creeks 
and Brady Branch, the decreases in flow occur above the 10th percentile streamflow, and for 
Horse and Hickory Creeks, the decrease in flow occurs above the 25th percentile streamflow.  For 
the remaining 75 to 90 percent of the time, the streamflow (i.e., baseflow) would be greater under 
post-reclamation conditions than it was under pre-mining conditions. 

The impact of reduced discharge during high flow periods is a slight reduction in the depth of flow 
in the high flow channel.  A decrease in flow depth for a flowing stream has no cumulative adverse 
effect on the stream or the biota the stream supports.  During periods of high flow, the riparian 
wetlands located on either side of the stream channel are saturated from groundwater outflow and 
recent rainfall and do not rely on streamflow for hydration. Likewise, a reduction in flow at Arcadia 
during high flow periods (i.e., when the flow is in excess of 1,000 cfs) would have no measurable 
effect on the ability of the PRMWSA to supply its customers.  

Increased baseflow indicates that groundwater outflow is greater than the amount required to 
satisfy riparian wetland ET.  Increased baseflow may decrease the number of no-flow days on the 
property and downstream from the property.  Decreasing the number of no-flow days in the low-
flow channels of Brushy, Oak, and Hickory Creeks and Brady Branch would not result in a 
cumulative adverse impact either on the property or downstream.  Increased baseflow would 
extend the number of days when the PRMWSA can withdraw water during low flow conditions.  
Based on the results of the streamflow modeling by Ardaman and Associates, it is unlikely that 
adverse changes to streamflows would occur from reclamation. 

The reclamation of the Oak Creek watercourse and floodplain would begin after mining of the 
existing artificial channel and associated floodplain are complete. Use of the proposed alternate 
temporary flow way would continue until the proposed reclamation plan including the growing 
seasons required for establishment of the post-reclamation vegetation is completed.  The final 
reclamation step would be the re-routing of flow into the reclaimed wetlands from the temporary 
alternate flow way and the subsequent regrading and revegetation of the then former temporary, 
alternate flow-way. The re-routing would result in the following hydrological benefits when 
compared to existing conditions: 

• Flow gradients would be reduced to attenuate fluctuations in the wetland soil moisture; 

• Peak flow would be reduced without reducing the total flow of water which would drain into 
Oak Creek; and, 

• Flood elevations would decrease slightly. 

The size of the Oak Creek drainage basin upstream of the proposed floodplain forest is similar to 
the drainage areas that supplied surface water to the most successful forested systems observed 
by the FIPR researchers. 
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4.5.1.8 Stormwater Hydrologic Analysis 
To identify any potential flooding and erosion problems, a stormwater analysis was performed 
using the existing and proposed drainage patterns. The existing drainage patterns are shown on 
Figure 4.5-14.  

The Ona site is primarily drained by six stream systems, all of which eventually drain into the 
Peace River.  The primary stream systems within the property are West Fork Horse, Horse, 
Brushy, Oak, and Hickory Creeks, and Brady Branch.  West Fork Horse Creek is a tributary of 
Horse Creek, which is a tributary of the Peace River.  Brady Branch is a tributary of Brushy Creek, 
and Brushy Creek is a tributary of Horse Creek.  Oak Creek and Hickory Creek are tributaries to 
the Peace River.  A mine-wide hydrologic analysis has been prepared as part of the CDA that 
evaluates pre-mining versus post reclamation flow at 19 evaluation points shown on Figure 4.5-
14.     

The hydrologic analysis shows that the post reclamation peak flow from 25-year and mean annual 
frequency storm events would not exceed the pre-mining peak flow by more than five percent.  In 
addition, the volume of post reclamation runoff from a 25-year storm would be within 85-100 
percent of the pre-mining runoff during the 72-hour period after commencement of the storm.   

The hydrologic analysis described above assumed that all lakes and wetlands were full at the 
beginning of the storm event in accordance with BMR/TSS guidelines; therefore, no stage/storage 
attenuation has been utilized.  The proposed reclamation plan consists primarily of natural 
ecological systems and agricultural lands, and no drainage structures have been proposed. The 
hydrologic analysis utilized an SCS Type II modified storm distribution as prescribed by the 
BMR/TSS, and both the pre-mining and post reclamation conditions were analyzed for mean 
annual (4.5 in) and 25-year (8.0 in) frequency storm events.  

In summary, after reclamation, the wetland acreage on the property would increase by about 10 
percent, and another three percent of the property would be reclaimed as recreational lakes.  
The two stream segments directly impacted by mining, Oak Creek south of SR 64 and the 
headwater tributary to Hickory Creek, would be reclaimed to eliminate the channelization and 
ditching that has occurred historically.  The flow regime that would result is a reduction in flood 
elevations and peak flow during a 24-hour, 25-year storm event without a meaningful reduction 
in the total flow generated by the storm.  Average annual flow regimes would be reduced slightly 
because of the increased ET losses created by the increased wetland acreage and the creation 
of the recreation lakes, all of which seem to be considered beneficial by the ecosystem 
management permitting team.  

Therefore, based on the post reclamation storm event modeling, no significant adverse impacts 
are expected to the storm flows of the surface water systems that flow from the property as a 
result of reclamation.   
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4.5.1.9 Product Transport 
4.5.1.9.1 Rail (IMC’s Proposed Action) 
There would be no significant impact on surface water quantity resulting from a spill during rail 
transport. 

4.5.1.9.2 Truck Transport 
There would be no significant impact on surface water quantity resulting from a spill during truck 
transport. 

4.5.2 IMC’s Original Area to be Mined Alternative 

4.5.2.1 Mining Methods, Matrix Processing, and Plant Siting 
Surface water quantity impacts associated with this alternative would be greater than those 
described for the Proposed Action Alternative. While most of the floodplain associated with Horse 
Creek, West Fork Horse Creek and Brushy Creek would be undisturbed, additional wetland areas 
on the site would be mined and reclaimed. Under this alternative, 1,757 additional acres would be 
disturbed, of which 924 acres (approximately 53 percent) would be wetlands.  These additional 
acres would extend the life of the mine approximately three years. The expected capture of rainfall 
in mined areas would be similar to the Proposed Action Alternative, since areas would be 
reclaimed as mining progresses. However, the remaining streamflow would be lower during 
mining as a result of the disturbance of these additional areas because of the high percentage of 
wetlands they contain. In general, these wetlands would contribute higher runoff than uplands in 
the drainage basin. With regard to duration, reduced flows resulting from drainage basin 
reductions would be expected to occur for approximately three additional years since the life of 
the mine would be extended.  

The transport of matrix would be similar to the Proposed Action Alternative with the exception of 
the number of stream crossings. Since areas that are proposed for preservation would be mined 
with this alternative, several stream crossings would be eliminated. Therefore, under this 
alternative, there would be a slight reduction in potential for impacts to streamflows offsite from a 
pipeline break, since several stream beds would be removed.  

Matrix processing would require water from both surface capture and groundwater withdrawals. 
Assuming the rate of mining would be the same as the Proposed Action Alternative, the water 
requirements would be similar. The primary difference is that the water demand would occur over 
a longer time period corresponding to the additional mine life.  

Plant siting would not be affected by this alternative since all three of the potential sites would be 
included in areas to be disturbed. With regard to water management, the water use and discharge 
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would be similar to the Proposed Action Alternative, except for a longer time period corresponding 
to the additional mine life. 

4.5.2.2 Sand and Clay Residuals Management 
This alternative would accommodate the proposed locations for the sand and clay residuals 
management plan. However, assuming similar dam heights and settling area depths as the 
Proposed Action Alternative, approximately 1500 acres would be needed to dispose of the clay 
generated from the matrix mined to produce the additional 34 million tons of phosphate. Although 
dam failures are considered a remote possibility, there would be a slightly higher risk of impacts to 
streamflow from a failure with this alternative since additional clay settling areas would be needed.  

4.5.2.3 Reclamation 
The general characteristics of the proposed reclamation could also be accommodated with this 
alternative. However, the plan would also include some additional areas of pasture and wetlands 
in the clay settling areas as well as typical reclamation of primarily upland communities in 
tailings/overburden fill areas.  Streamflows after reclamation would be similar to the values 
estimated for the Proposed Action Alternative. 

4.5.3 Natural Systems Group Recommended Areas of Conservation Interest 

4.5.3.1 Mining Methods, Matrix Processing, and Plant Siting 
Surface water quantity impacts associated with this alternative would be similar to those described 
for the Proposed Action Alternative. Most of the floodplain associated with onsite streams, e.g. 
Horse Creek, West Fork Horse Creek and Brushy Creek would be undisturbed. In addition, 
various uplands and wetlands including the lower reach of Oak Creek would not be mined. Under 
this alternative, the disturbed area would decrease by 2,867 acres, of which 777 acres 
(approximately 27 percent) would be wetlands.  This reduced mineable acreage would decrease 
the life of the mine approximately 4 years. The expected quantity from captured rainfall and 
resulting onsite streamflows during mining would be similar to the Proposed Action Alternative. 
However, with regard to duration, the reduced streamflows would be expected to occur for 
approximately four less years.  

The transport of matrix would be similar to the Proposed Action Alternative including the number 
of stream crossings for access corridors. Matrix processing would require water from both surface 
capture and groundwater withdrawals. With a similar rate of mining as the Proposed Action 
Alternative, the water requirements would be the similar, except the demand would be a shorter 
time period as a result of reduced beneficiation for the decreased phosphate production.  

Plant siting would be affected by this alternative since portions of the Proposed Action Alternative 
and Plant Site #2 would be included in areas to be preserved. With regard to water management, 
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the water use and discharge would be similar to the Proposed Action Alternative, except for a 
reduced period as a result of the decreased mineable acreage. 

4.5.3.2 Sand and Clay Residuals Management 
This alternative would not accommodate the proposed locations for the sand and clay residuals 
management plan, since many of the proposed settling areas would be affected by the 
preservation acreage. However, approximately 800 acres less would be needed to dispose of the 
clay generated from the matrix mined based on a reduction of 18 million tons of phosphate 
production. Although dam failures are considered a remote possibility, there may be slightly less 
risk of impacts from a failure with this alternative since fewer clay settling areas would be needed. 
However, this advantage may be offset by less efficient clay settling areas that may require more 
dam length for the equivalent storage capacity because of interference with preservation areas.  

4.5.3.3 Reclamation 
The general characteristics of the proposed reclamation could not be accommodated with this 
alternative. Areas of clay settling would not be placed where they are presently planned. The plan 
for this alternative would contain less areas of pasture and wetlands in the clay settling areas as 
well as less reclamation of uplands in tailings/overburden fill areas because of the reduced mining 
acreage.  Several proposed lakes would need to be relocated since their present location would 
be in conflict with preservation areas. Streamflows after reclamation would be similar to the values 
estimated for the Proposed Action Alternative, if the proposed lakes were included in this 
alternative. If some lakes were eliminated, the expected flows after reclamation would be slightly 
higher because of reduced evaporation losses. 

4.5.4 No USACE Jurisdictional Wetlands Impacts Alternative 
To avoid any impacts to USACE jurisdictional wetlands, no stream crossings could occur, 
therefore only those areas that can be accessed by draglines currently in operation at the Fort 
Green Mine would be mined.  If the Section 404 Dredge and Fill Permit Application submitted to 
the USACE is denied, the state and county permits may be modified to allow mining of 
approximately 1,122 acres of uplands on the western side of Horse Creek (five percent of the total 
acreage).  

The No USACE Jurisdictional Wetlands Impacts Alternative would result in a maximum of 1,122 
acres of surface water capture area. This would result in small reductions in stream flow in Horse 
Creek and the west fork of Horse Creek (a total of 1.5 square miles compared to a 42 square mile 
drainage basin). Other impacts for matrix transport, matrix processing, plant site, and water 
management would no longer apply to this alternative. The impacts from sand and clay residuals 
management and reclamation would be limited to the area of mining, which would be 
approximately seven percent of the IMC proposed action acreage. Therefore, no significant 
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impacts would be expected from this alternative assuming environmental protection measures 
similar to those described for the proposed action were implemented. Impacts to the remainder of 
the site left undisturbed would be similar to those described for the No Action Alternative in 
Section 4.5.3.   

4.5.5 No Action Alternative 
Under the No Action Alternative, no significant changes to the existing surface water quantity are 
expected in the near future.  No alterations to the present stormwater flow would be expected 
while land use patterns remained the same.  The baseflow to the streams and hydrologic 
characteristics of the streams would remain the same.  The channelization alterations to Oak 
Creek would remain and the proposed IMC improvements to the floodplain and stream channel 
would not be performed. On a long-term basis, as described in Section 2.1.4, the land use in 
areas of the site is expected to change. Based on development pressure from anticipated 
increased population along roads near the site, impervious areas are expected to increase with 
development. An increase in urbanization could result in slight increases in runoff as compared to 
existing hydrology patterns depending on mitigation implemented at the time of development.  If 
the land was converted to intensive agriculture, there may be an increase in baseflow of streams 
resulting from irrigation during the dry season as compared to existing conditions. The effects of 
this on water quality are discussed in Section 4.6.3. 

4.6 SURFACE WATER QUALITY  
Phosphate mining has been conducted in the Peace River basin area by IMC for many decades. 
IMC's existing operations have been issued NPDES permits for the discharge of excess water 
and stormwater.  All discharges must satisfy permit limits and not result in water quality standard 
violations. The quality of IMC's mine process water is good, once suspended solids are allowed to 
settle. 

4.6.1 Proposed Action Alternative 
4.6.1.1 Mining Methods 
4.6.1.1.1 Dragline Mining (IMC’s Proposed Action) 
Prior to disturbing mining areas, IMC would design and construct ditch and berm systems capable 
of retaining all runoff from a 25-year, 24-hour storm event in accordance with USEPA and 
SWFWMD regulations. As new perimeter berms are constructed, the following features would be 
used for erosion control. 

1. Silt screens are installed at the base of the berm. These screens are inspected and 
maintained as required. 

2. Grass is planted on the exterior slope of the berm. 
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3. The berm is sufficiently flat in slope to prevent erosion. 

4. The roads on top of the berms are sloped toward the mine and away from the adjoining 
property or wetland. 

Similar systems would be designed and installed sequentially across the Ona site in advance of 
clearing portions of these tracts for mining.  Section 4.5.1.1.1, Figure 4.5-1 illustrates a cross-
section that is typically used along property boundaries, and Figures 4.5-2 and 4.5-3 illustrate how 
these systems are constructed along waterways such as Horse Creek.  The proposed system 
would prevent potential surface water quality impacts off-site by achieving the following multiple 
environmental objectives: 

1. Turbid water from on-site activities are contained; 

2. Stormwater runoff from disturbed areas is contained; and, 

3. The potential for off-site dewatering of the SAS beneath off-site properties is counteracted 
by recharge from the ditch or well system. 

Use of these systems also facilitates compliance with FDEP NPDES discharge permit, the 
SWFWMD WUP, and constitutes stormwater BMPs. 

Surface waters from areas that have been prepared for mining and reclaimed but have not yet 
completed re-vegetation would be contained on-site and added to the recirculation water system.  
Particulate normally found in this water would be allowed to settle out into clay settling areas. 
Table 4.6-1 shows the expected ditch water quality as based on data from other mines. These 
data indicate that the water quality in the ditch system is generally good. Water for the ditch and 
berm system can come from a number of sources. Initially, the perimeter ditch and berm system 
serves to contain any runoff from the future mining area. After active mining starts, the perimeter 
ditch and berm switches into serving as a “recharge” ditch. The proposed mining area is encircled 
with a perimeter ditch and berm to capture any stormwater runoff from the disturbed area. After 
mining begins and depressional storage is created, most of the stormwater is handled within the 
mining excavations.  A second source of recharge water is groundwater pumped from wells used 
to dewater the mining area. Water may also be pumped directly out of previously mined 
excavations and discharged into the perimeter ditch.  In both cases, water is purposefully pumped 
into the ditch to act as a hydraulic barrier against draining adjacent wetlands or properties.  

As shown on Figure 2.2-1, IMC proposes to mine lands adjacent to the current artificial Oak Creek 
channel. Throughout this period, the BMP berm system and the proposed temporary alternate 
flow way channel would be maintained, as would the proposed dragline/utility access corridor 
across the proposed alternate channel. 

The Oak Creek BMP berm system would be designed to contain the 100-year flood event, 
thereby protecting downstream property from adverse water quality impacts. The proposed mining 
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and flow-way construction sequence allows the alternate temporary flow-way to become stabilized 
before flow is diverted into this channel from the existing artificial channel. Together with the much 
larger cross-sectional area of the proposed temporary alternate flow-way, the proposed mining 
sequence would ensure maintenance of water quality. The alternate flow way would contain 
herbaceous wetland vegetation that would provide water quality treatment through sedimentation 
of suspended solids and nutrient uptake. 

Table 4.6-2 compares typical NPDES outflow water quality values with Horse Creek and Brushy 
Creek existing water quality data measured near the IMC Ona site.  Data collected at the IMC 
surface water quality stations is summarized in Section 3.6.  Table 4.6-2 presents the parameters 
that would typically be regulated as part of the permitted NPDES discharge for a phosphate mine.  
Both Brushy and Horse Creeks are Class III surface water bodies at the proposed points of 
discharge.  A comparison of the receiving stream water quality and the expected discharge quality 
indicates that the discharges into the receiving streams have the potential to cause an increase in 
pH, conductivity, dissolved oxygen, phosphorus and sulfate concentrations, and a decrease in 
fluoride concentrations.   

A. pH 

The pH of the receiving streams varied, as measured in the on-site monitoring from 1999 to 2001, 
from 5.04 to 7.42 and 5.4 to 7.07 standard units in Horse Creek and Brushy Creek, respectively.  
These creeks are slightly acidic, but most values are within the Class III criteria.  The range of the 
pH values from a typical NPDES outfall is from 6.8 to 8.2 standard units.  The potential increase in 
pH to the receiving streams may raise the low pH values (which violate standards) to be within the 
Class III water quality standard of between 6 and 8.5 units depending on the proportion of the 
discharge to streamflow.  The pH values that are typical for natural stream systems vary between 
6.1 to 7.9 units with a median value of 7.1 (FDEP, 1996).  

Conductivity 

The measured conductivity values for Horse Creek and Brushy Creek varied from 47 to 388 
µmhos/cm.  The potential increase of conductivity within the on-site streams from NPDES 
discharges (maximum of 500) is expected to be less than one-half the allowable Class III water 
quality standard of 1,275 µmhos/cm.  Typical ranges of conductivity for natural systems can vary 
between 100 to 1,300 µmhos/cm for fresh waters with a median value of 335 µmhos/cm (FDEP, 
1996).   

Temperature 

The measured temperature values in the receiving streams near the Ona site varied between 9.2° 
to 29.8° C for the Horse Creek and Brushy Creek.  The typical NPDES outfall temperature range 
falls within the measured values near the Ona site, therefore no appreciable variation is expected 
in measured temperature values.  Typical temperature values for natural systems vary between 
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19° and 28° C for Florida streams with a median value of 23°C (FDEP, 1996).  There is no Class 
III surface water quality standard for temperature.  

Dissolved Oxygen 

The measured dissolved oxygen concentrations in Horse Creek and Brushy Creek near the Ona 
site varied between 1.6 to 8.3 mg/l.  The typical NPDES outfall concentration is expected to vary 
between 5.0 and 8.0 mg/l.  The potential increase in dissolved oxygen concentrations may 
approach the minimum Class III surface water standard of 5.0 mg/l, thereby improving the natural 
water quality for natural streams.  Expected concentrations of dissolved oxygen in Florida streams 
typically vary between 3.1 to 8.0 mg/l with a median value of 5.8 mg/l (FDEP, 1996).   

Total Suspended Solids (TSS) 

Measured concentrations of TSS near the Ona site varied between 1 and 29 mg/l for Horse Creek 
and Brushy Creek with averages of 2.4 mg/l and 4.75 mg/l for Horse Creek and Brushy Creek, 
respectively.  The expected NPDES discharge concentration range of 1 to 10 mg/l would not 
adversely impact the receiving water bodies.  Typical TSS concentrations for Florida streams vary 
between 2 to 26 mg/l with a median concentration of 7 mg/l (FDEP, 1996).  There is no Class III 
surface water quality standard for TSS. 

Nonvolatile Suspended Solids (NVSS) 

Measured concentrations of NVSS near the Ona site varied between 1 and 19 mg/l for Horse 
Creek and Brushy Creek.  The expected discharge concentration range of 1 to 5 mg/l would not 
be expected to adversely impact the receiving water bodies.  There is no Class III surface water 
quality standard for NVSS. 

Total Phosphorous 

Total phosphorus in Horse Creek and Brushy Creek near the Ona site varied between 0.17 and 
1.32 mg/l with an average of 0.48 and 0.62 mg/l for Horse Creek and Brushy Creek respectively.  
These concentrations are above concentrations that would be expected for Florida systems, 
which vary between 0.02 and 0.89 mg/l with a median concentration of 0.09 mg/l (FDEP, 1996).  
This could be expected because “many parts of Florida have relatively high natural concentrations 
of phosphate, largely because of phosphorus-bearing rocks and soil” (Fernald and Patton, 1984).  
The expected NPDES discharge concentrations of 0.4 to 1 mg/l is not expected to increase the 
concentration of the receiving water system.  In addition, this system is nitrogen limited as the 
nitrogen to phosphorus ratio is approximately one.  There is no Class III surface water quality 
standard for total phosphorus. 

Total Nitrogen 

Measured concentrations of total nitrogen near the Ona site varied between 0.45 to 5.02 mg/l in 
Horse Creek and Brushy Creek with averages of 1.36 and 1.85 mg/l for Horse Creek and Brushy 
Creek, respectively.  The expected NPDES discharge concentration range of 0.6 to 1.3 mg/l is not 
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expected to adversely affect the receiving stream systems since it falls within the range presently 
experienced by the streams.  Typical values of 0.5 to 2.7 mg/l have been recorded for Florida 
streams with a median concentration of 1.2 mg/l (FDEP, 1996).  There is no Class III surface 
water quality standard for total nitrogen. 

Sulfate 

Sulfate concentrations have been measured to range from 2 to 76 mg/l in Horse Creek and 
Brushy Creek near the Ona site.  Typical NPDES discharge concentrations of 40 to 150 mg/l 
might increase the streams’ sulfate concentrations.  There is no Class III surface water quality 
standard for sulfate.  However, as a comparison, the expected discharge concentrations are well 
below the Class I (potable water supply) surface water standard of 250 mg/l, and are therefore, 
not expected to adversely impact the receiving streams. 

Chlorophyll-a 

Measured concentrations of Chlorophyll-a near the Ona site varied between 1 and 16 mg/l in 
Horse Creek and Brushy Creek.  The estimated discharge concentrations of between 2 to 8 mg/l 
are not expected to increase the concentration in the natural systems.  Typical values of 1.0 to 30 
mg/l have been recorded for Florida streams with a median of 6.0 mg/l (FDEP, 1996).  There is no 
Class III surface water quality standard for Chlorophyll-a. 

Fluoride 

Fluoride concentrations in Horse Creek and Brushy Creek near the Ona site varied between 0.03 
to 0.62 mg/l.  The expected NPDES discharge concentration of 0.1 to 0.3 mg/l may decrease the 
overall loading to the natural system, but is still within the expected range of 0.1 to 0.8 mg/l for 
natural stream systems (FDEP, 1996).  This potential decrease in fluoride concentration would 
maintain stream concentrations below the Class III water quality limit of 10.0 mg/l. 

The expected water quality discharged from the NPDES outfalls are not expected to adversely 
affect the water quality in Horse Creek and Brushy Creek.  The potential increase for dissolved 
oxygen and pH from NPDES discharges relative to the existing stream water concentrations 
would generally improve water quality conditions within the streams and has the potential to 
reduce the number of naturally occurring water quality contraventions of Class III criteria.  The 
potential increases in conductivity are not expected to approach limiting Class III standards.  The 
potential increase in phosphorus concentrations are not cause for concern as the systems would 
be nitrogen limited and would not develop excessive plant growth beyond the amount of available 
nitrogen in the system.  The potential impacts to the water quality are expected to be minimal and 
the typical NPDES outfall concentrations listed in Table 4.6-2 are within the range reported for 
natural systems in Florida.   
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4.6.1.2 Matrix Transport 
4.6.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
The matrix would be initially transported by slurry pipeline to the Fort Green Southern Washer and 
then transferred to the Fort Green Beneficiation Plant.  At a later time, when conditions warrant, 
the matrix would be transported by slurry pipeline to the Ona Beneficiation Plant. The access 
corridors shown on Figure 2.2-1 are located to provide for the mine transportation needs, which 
includes ore (matrix), sand, and clay transport.  The mining sequence proposed by IMC also 
minimizes the number of dragline and pipeline access corridor crossings of “no-mine areas of 
conservation interest” including the floodplains of the West Fork of Horse Creek and Brushy 
Creek.  To minimize impacts, IMC has positioned the unavoidable corridor crossing locations 
(where possible) at areas where the area of conservation interest has already been impacted 
(e.g., at existing crossings of Brushy Creek or adjacent to SR 64). 

A leak or break in the matrix slurry pipeline near a stream could significantly increase the 
sediment and suspended solids of the receiving water. The primary protection is provided by the 
BMP system of earthen berms, which are designed to prevent pipeline spills from reaching the 
natural areas including the creeks.  The potential impacts to water quality would be temporary 
until clean-up actions were performed. In order to protect the streams from a pipe break, the slurry 
pipelines would be encased at stream crossings.  In the event of a break, the contents would be 
diverted to a containment area rather than being released into the stream. The containment areas 
would be sized based on the slurry line capacity and estimated time until the line could be stopped 
for repair. 

4.6.1.2.2 Conveyor Transport 
The conveyor option would have less potential for surface water quality impacts at stream 
crossings since the matrix would not be slurried. Therefore, the volume of the spill would be 
limited to the volume of the matrix being transported. In addition, the conveyor would be encased 
at stream crossings to protect streams from potential spillage. 

4.6.1.3 Matrix Processing 
4.6.1.3.1 Conventional Beneficiation (IMC’s Proposed Action) 
The phosphate minerals are recovered at the processing plant by washing and screening for the 
larger phosphate particles, and through flotation for the smaller sand-sized particles.  Within the 
beneficiation plant, a number of organic and inorganic reagents are used in the various steps of 
the flotation process.  Table 4.6-3 indicates the type of reagent concentration in the process 
water, and consumption quantities for typical operation.  The large volume of water associated 
with the in-plant recovery process significantly dilutes the reagents.  Natural biological activity 
and/or adsorption of the chemicals on the deposited clays further reduce the low concentration of 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-87 

October 2002  

reagents.  A brief description of the reactions associated with each of these reagents is provided 
below. 

A. Fatty Acid 

Fatty acid reacts with the phosphate rock, clays, and cations (positively charged ions) in the water 
to form insoluble, biodegradable soaps.  Most of this reagent is ultimately absorbed on the clays 
and then deposited in the clay settling areas. 

B. Sulfuric Acid 

Sulfuric acid breaks down into sulfate and hydrogen ions.  The sulfate enters into the sulfur cycle, 
which results in an increase in the sulfate concentration within the flotation system when 
compared to the other areas of the recirculation system. The hydrogen ion (acidity) reacts almost 
immediately with the alkalinity in the rock and other reagents, and the resulting pH of the water 
and slurry flows is near neutral. 

C. Fuel Oil and Kerosene 

These substances evaporate, form emulsions, and can be used as food for bacteria.  Much of the 
oil is adsorbed by the clay, and does not enter the water cycle. 

D. Amines 

The relatively small amount of amine is distributed on the clay solids.  Amines have a strong 
affinity for clay surfaces, resulting in negligible quantities in the water phase. 

E. Ammonia 

At one time ammonia was the best source of hydroxyl radicals.  It has since been discontinued in 
favor of soda ash. 

F. Soda Ash 

No buildup of chemical species has been noted because the natural biochemical activity in the 
clay settling areas maintain equilibrium (sodium and carbonate are common ions). 

G. Ferrosilicon or Magnetite 

Ferrosilicon is not a reagent in the usual sense as it is a very finely ground powder that does not 
go into solution.  Any solids leaving the plant would end up in the clay settling areas, or tailings 
backfill.  The ferrosilicon does not enter the water phase.  Some ferrosilicon is shipped with the 
phosphate product.  Magnetite reaction is the same as ferrosilicon. 

The actual concentrations of the reagents of any mine site discharges would be from zero to only 
an insignificant fraction of the level shown in the Table 4.6-3, as the reagents are consumed, 
degraded, or captured by the recirculation system.  Data has been collected from clay and sand 
tailings process waste streams and is presented in Tables 4.6-4 and 4.6-5, respectively.  These 
data indicate that the process water streams are generally of good quality. These water streams 
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are “contact process generated” wastewater discharged directly from the flotation circuits and 
support the conclusion that the levels of the reagents are significantly reduced before entering the 
recirculation system. As discussed earlier, the NPDES effluent is comprised of the commingling of 
water from the various uses shown in Table 2.2-5, which results in further reduction of 
concentrations of constituents presented in Tables 4.6-4 and 4.6-5.   

4.6.1.4 Plant Siting 
4.6.1.4.1 IMC’s Proposed Plant Location  
The IMC proposed plant site would occupy approximately 150 acres.  Since all plant site runoff 
would enter the recirculation system, no significant impacts to surface water quality would result 
from the plant location. In addition, IMC is proposing to install septic tanks to treat domestic 
wastewater.  Therefore, no impacts to surface water streams are expected. 

4.6.1.4.2 Other Plant Locations 
The two other plant site locations would have similar impacts to surface water quality as described 
for the proposed action, since the plant site runoff would enter the recirculation system for any of 
the locations chosen.  

4.6.1.5 Water Management 
4.6.1.5.1 Process Water Sources 

A. Groundwater Withdrawal 

As discussed in Section 4.7.5, the FAS is separated from the water table aquifer and surface 
water streams by confining layers. Therefore, the withdrawal of groundwater from FAS wells is not 
expected to have any significant impacts on surface water quality. 

B. Surface Water Capture 

No significant impacts on surface water quality of existing streams are expected from capturing 
rainfall in the mine-recirculation system.  As discussed in Section 4.5.1, the most significant 
impact to surface water flow would result from some land areas being removed from the natural 
drainage systems.  A water budget analysis performed as part of the CDA indicated that 
reductions in flow are expected to only occur during rainfall events in excess of 0.5 inches. 
Therefore, no significant changes in streamflow or surface water quality are expected from smaller 
storm events of less than 0.5 inches.  During periods of high streamflow, no significant changes in 
water quality are expected as a result of the reductions in surface water flow.  A review of the 
stream water quality in drainage basins with mining and without mining is presented in the 
cumulative impacts section (see section 4.26.3.2.2).  The results of the review of major data 
sources and associated reports found no indications of adverse changes in water quality as a 
result of mining and/or reclamation activity (BRA, 2002). 
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4.6.1.5.2 Discharge to Surface Water 
Phosphate mining has been conducted in the Peace River basin area by IMC for many decades. 
IMC's existing operations have been issued NPDES permits for the discharge of excess water 
and stormwater. All discharges must satisfy permit limits and not cause violation of water quality 
standards. The quality of IMC's mine process water is good once suspended solids are allowed to 
settle. Table 4.6-2 presents the typical range of water quality characteristics contained in water 
discharged though permitted process water outfalls (NPDES). The Ona site would be permitted 
and monitored in a similar manner.  Discharges from the IMC existing operations meet water 
quality standards.  Data from these existing operations have been included to evaluate the 
expected impacts for the Ona site. No significant changes in the basic operation of mining and 
processing are proposed for these operations, thus similar quality water is expected to be 
discharged from the Ona site. 

As shown on Figure 2.2-6, surface water discharges are proposed to flow into Horse and Brushy 
Creeks.  Both Brushy and Horse Creek are Class III surface water bodies at the point of 
discharge.  The quality of the discharges would be regulated by the NPDES effluent limitations.  
The proposed discharge points are located based on their proximity to the clay settling areas. 

IMC’s proposed plan provides for discharges to be routed to Horse Creek (Discharge Outfalls 005 
and 006) and Brushy Creek (Discharge Outfalls 007, 008, and 009).  Table 4.6-2 presents the 
range of water quality characteristics expected in the discharges. A comparison of the water 
quality data presented in Section 3.6 indicates that the discharge into Horse Creek and Brushy 
Creek are expected to cause an increase in pH, conductivity, dissolved oxygen, and sulfate 
concentrations, and a decrease in total nitrogen concentration. The net result is not expected to 
cause violations of water quality standards in the receiving streams. 

4.6.1.6 Sand and Clay Residuals Management 
4.6.1.6.1 Conventional Settling (IMC’s Proposed Action) 
No significant impacts to surface water quality are expected as a result of conventional disposal 
methods, which utilize clay settling areas to dispose of clay.  These clay settling area 
impoundments not only serve to settle clay but also to clarify the recirculation water.  If clay 
settling areas were not used, another treatment system would be required to produce water of 
similar quality.  Dam failures, although a remote possibility since the implementation of state 
safety requirements (F.A.C. 62-672, 1999), pose a potential for significant degradation of water 
quality in the receiving water systems and damage to aquatic ecosystems.  If a failure occurred, 
clays and contaminants associated with reagents used in the beneficiation process could enter 
Horse, Brushy, or Oak Creeks, or Brady Branch.  The water quality in these streams could be 
degraded as well as receiving streams downstream.   
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The potential radiological impacts to surface water and groundwater from phosphate mining have 
been studied extensively.  Most of the studies evaluated radioactivity levels in areas near active 
phosphate mining operations, and compared those levels to radioactivity concentrations observed 
in areas where no mining was occurring or where no phosphate deposits exist. The studies 
concentrated primarily on Radium-226, the indicator radionuclide for the Uranium Series.  They 
concluded that radiological impacts from phosphate mining and beneficiation operations are too 
small to observe or too minor to be considered a human health concern (USEPA, 1977) (see 
Section 4.17 for a more detailed discussion).   

The only surface water release would be permitted releases during the mining operation, or as a 
non-point source following reclamation.  These should not contain the mineral solids (the primary 
source of radioactivity is the mineral particles and not the water) so the clarified water that is 
discharged through the NPDES outlet should not pose a health risk. 

IMC would construct, inspect, and maintain clay settling area dams in accordance with FDEP 
requirements specified in the F.A.C., Chapter 62-672 (1999), as well as all other applicable local, 
state and federal requirements. 

Proper access and toe roads are constructed and maintained to facilitate adequate dam 
inspections.  Grass on the dams is maintained to prevent erosion and is mowed to allow visibility 
for inspection.  Supervision of safe freeboard levels is a requirement of all inspections.  All findings 
are reported in compliance with Chapter 62-672 (F.A.C., 1999).  IMC employs various levels of 
technical personnel to perform periodic inspections and maintenance of retaining dikes.  All IMC 
dam inspectors and Geotechnical Engineers attend an annual refresher training to review and 
reinforce good inspection practices.  Another tool in helping to evaluate the safe function of a dam 
is the installation and monitoring of piezometers to ensure the dams are operating as designed.  
As part of the permitting process for each dam, an Emergency Response Plan is prepared and 
submitted to the FDEP and local government. 

4.6.1.7 Reclamation 
4.6.1.7.1 Conventional (IMC’s Proposed Action) 
Following completion of reclamation, the number of wetland areas on the property would increase 
by about ten percent, and another three percent of the property would be reclaimed as 
recreational lakes.  The two stream segments directly impacted by mining, Oak Creek south of SR 
64 and the headwater tributary to Hickory Creek, would be reclaimed to eliminate the 
channelization and ditching that has occurred historically. Within the portions of the drainage 
conveyance where a sinuous channel could develop, stacks of logs, snags, brush, and other 
energy absorption techniques would be used to reduce flow velocity to less than one foot per 
second on directly impacted stream segments. These techniques should retard natural erosional 
development and result in the desired sinuous and braided stream channel geometry.  Such 
methods would minimize impacts to water quality from erosion in streams.   
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The final reclamation step would be re-routing stream flow into the reclaimed wetlands from the 
temporary alternate flow-way, and the subsequent regrading and revegetation of the then former 
temporary alternate flow way.  The re-routing minimizes the potential for high levels of 
TSS/Turbidity, and is expected to result in a net water quality benefit when compared to the 
existing conditions.  This benefit is increased water quality treatment capability because flow-
through forested wetlands would replace ditched wetlands, thereby increasing retention time 
during low flow conditions. 

It is expected that water quality would be maintained if not improved once the directly impacted 
stream segment begins flowing through the reclaimed system.   Reclamation of the wetlands 
systems shown on Figure 2.2-12 would provide over 70 acres of inundated habitat and water 
quality treatment area.   

Documentation of the ability of phosphate mine operators to reclaim floodplain wetlands is 
provided in a report entitled: “Evaluation of Constructed Wetlands on Phosphate Mined Lands in 
Florida” published in November 1997 by FIPR.  The FIPR study observed that water quality within 
and flowing from reclaimed wetlands not only meets water quality standards, but also 
approximates conditions within natural wetlands and streams within three to five years following 
construction, or about the time when the BMP berm is proposed to be removed.  Thus, rerouted 
and reclaimed streams are expected to continue to meet water quality standards throughout all 
phases of the project. 

Radioactivity can be released from land reclaimed after mining has been completed.  The Florida 
Department of Health BRC routinely monitors pre-mining and post-reclamation radioactivity levels 
in the central Florida phosphate district.  This program monitors external gamma radiation, radon 
emissions from the land surface (radon flux), Radium-226 content in the soil, and ambient 
(outdoor) radon over the land surface.  As part of that program, a study was conducted in 1988, 
which found that phosphate mining activities did not appear to affect surface water radioactivity 
concentrations (BRC, 1988). 

All reclaimed land must meet water quality standards before it can be released from FDEP mine 
reclamation requirements. FIPR-funded research and water quality analyses illustrate that 
reclaimed land does not cause violations of water quality standards (IMC, 2002). 

Therefore, the reclamation of the Ona site is not expected to cause adverse impacts to the water 
quality of the surface water systems that discharge from the property. 

4.6.1.8 Product Transport 
4.6.1.8.1 Rail (IMC’s Proposed Action) 
No significant impacts to the surface water quality are expected as a result of rail transport of mine 
product (wet phosphate rock).  Water quality impacts are of concern if a spill occurred at a stream 
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crossing.  The spill of phosphate rock could result in increased suspended solids in the stream 
and a degradation of water quality could temporarily occur.  

4.6.1.8.2 Truck Transport 
No significant impacts to the surface water quality are expected from truck transport of mine 
product (wet phosphate rock). A lesser impact when compared to a rail spill at a stream crossing 
would be expected since the carrying capacity of a truck is less than that of rail cars. 

4.6.2 IMC’s Original Area to be Mined Alternative 

4.6.2.1 Mining Methods, Matrix Processing, and Plant Siting 
Surface water quality impacts associated with this alternative would be similar to those described 
for the Proposed Action Alternative. While most of the floodplain associated with Horse Creek, 
West Fork Horse Creek and Brushy Creek would be undisturbed, additional wetland areas on the 
site would be mined and reclaimed. Under this alternative, 1,757 additional acres would be 
disturbed, of which 924 acres (approximately 53 percent) would be wetlands.  These additional 
acres would extend the life of the mine approximately three years. The expected capture of rainfall 
in mined areas would be similar to the Proposed Action Alternative, since areas would be 
reclaimed as mining progresses. Therefore, the resulting water quality in the recirculation system 
and discharged from NPDES outfall would also be similar. With regard to duration, water quality 
changes in receiving streams from NPDES discharges would be expected to occur for 
approximately three additional years since the life of the mine would be extended.  

The potential impacts to water quality from the transport of matrix would be similar to the 
Proposed Action Alternative with the exception of the number of stream crossings. Since areas 
that are proposed for preservation would be mined with this alternative, several stream crossings 
would be eliminated. Therefore, under this alternative, there would be a slight reduction in the 
potential for water quality impacts offsite from a pipeline break, since several stream beds would 
be removed.  

Matrix processing would require water from both surface capture and groundwater withdrawals. 
Assuming no changes between alternatives in rate of mining, the commingled water quality of 
surface water, groundwater, and reagents of this alternative would be similar to the Proposed 
Action Alternative. The primary difference for this alternative is that the NPDES discharge to 
streams would occur over a longer time period corresponding to the additional mine life.  

Plant siting would not be affected by this alternative since all three of the potential sites would be 
included in areas to be disturbed and all plant site runoff would be captured in the recirculation 
system. With regard to water quality at NPDES discharges, the discussion of water quality for the 
Proposed Action Alternative would be applicable for this alternative.  
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4.6.2.2 Sand and Clay Residuals Management 
This alternative would accommodate the proposed locations for the sand and clay residuals 
management plan. However, assuming similar dam heights and settling area depths as the 
Proposed Action Alternative, approximately 1500 acres would be needed to dispose of the clay 
generated from the matrix mined to produce the additional 34 million tons of phosphate. Although 
dam failures are considered a remote possibility, there would be a slightly higher risk of impacts to 
stream water quality from a failure with this alternative since additional clay settling areas would 
be needed.  

4.6.2.3 Reclamation 
The general characteristics of the proposed reclamation could also be accommodated with this 
alternative. However, the plan would also include some additional areas of pasture and wetlands 
in the clay settling areas as well as typical reclamation of primarily upland communities in 
tailings/overburden fill areas.  Water quality after reclamation would be similar to the Proposed 
Action Alternative.  

4.6.3 Natural Systems Group Recommended Areas of Conservation Interest 

4.6.3.1 Mining Methods, Matrix Processing, and Plant Siting 
Surface water quality impacts associated with this alternative would be similar to those described 
for the Proposed Action Alternative. Most of the floodplain associated with onsite streams, e.g. 
Horse Creek, West Fork Horse Creek and Brushy Creek would be undisturbed. In addition, 
various uplands and wetlands including the lower reach of Oak Creek would not be mined. Under 
this alternative, the disturbed area would decrease by 2,867 acres, of which 777 acres 
(approximately 27 percent) would be wetlands.  Under this alternative, the disturbed area would 
decrease by 2,867 acres, of which 777 acres (approximately 27 percent) would be wetlands.  This 
reduced mineable acreage would decrease the life of the mine approximately 4 years. The 
expected quantity from captured rainfall would be similar to the Proposed Action Alternative.  

Therefore, the resulting water quality in the recirculation system and discharged from NPDES 
outfall would also be similar. With regard to duration, water quality changes in receiving streams 
from NPDES discharges would be expected to occur for approximately four less years since the 
life of the mine would be decreased. 

The potential impacts to water quality from the transport of matrix would be similar to the 
Proposed Action Alternative including the number of stream crossings for access corridors.  

Matrix processing would require water from both surface capture and groundwater withdrawals. 
Assuming that the rate of mining was the same for each alternative, the commingled water quality 
of surface water, groundwater, and reagents of this alternative would be similar to the Proposed 
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Action Alternative. The primary difference for this alternative is that the NPDES discharge to 
streams  would occur over a shorter time period as a result of reduced beneficiation for the 
decreased phosphate production.  

Plant siting would be affected by this alternative since portions of the Proposed Action Alternative 
and Plant Site #2 would be included in areas to be preserved. However , water quality of streams 
would not be affected since all plant site runoff would be captured in the mine recirculation 
system. With regard to water quality at NPDES discharges, the discussion of water quality for the 
Proposed Action Alternative would be applicable for this alternative. 

4.6.3.2 Sand and Clay Residuals Management 
This alternative would not accommodate the proposed locations for the sand and clay residuals 
management plan, since many of the proposed settling areas would be affected by the 
preservation acreage. However, approximately 800 acres less would be needed to dispose of the 
clay generated from the matrix mined based on a reduction of 18 million tons of phosphate 
production. Although dam failures are considered a remote possibility, there may be slightly less 
risk of water quality impacts from a failure with this alternative since fewer clay settling areas 
would be needed. However, this advantage may be offset by less efficient clay settling areas that 
may require more dam length for the equivalent storage capacity because of interference with 
preservation areas.  

4.6.3.3 Reclamation 
The general characteristics of the proposed reclamation could not be accommodated with this 
alternative. Areas of clay settling would not be placed where they are presently planned. The plan 
for this alternative would contain less areas of pasture and wetlands in the clay settling areas as 
well as less reclamation of uplands in tailings/overburden fill areas because of the reduced mining 
acreage.  Several proposed lakes would need to be relocated since their present location would 
be in conflict with preservation areas. After reclamation, the water quality in streams and lakes 
would be similar the Proposed Action Alternative.  

4.6.4 No USACE Jurisdictional Wetlands Impacts Alternative 
To avoid any impacts to USACE jurisdictional wetlands, no stream crossings could occur. 
Therefore, only those areas that can be accessed by draglines currently in operation at the Fort 
Green Mine would be mined.  If the Section 404 Dredge and Fill Permit Application submitted to 
the USACE is denied, the state and county permits may be modified to allow mining of 
approximately 1,122 acres of uplands on the western side of Horse Creek (five percent of the total 
acreage).  

The No USACE Jurisdictional Wetlands Impacts Alternative would result in a maximum of 1,122 
acres of surface water capture area. This would not be expected to impact water quality in existing 
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streams. Other impacts for matrix transport, matrix processing, plant site, and water management 
would no longer apply to this alternative. The impacts from sand and clay residuals management 
and reclamation would be limited to the area of mining, which would only be approximately seven 
percent of the IMC proposed action acreage. Therefore, no significant impacts would be expected 
from this alternative assuming environmental protection measures proposed for the proposed 
action were implemented. Impacts to the remainder of the site left undisturbed would be similar to 
those described for the No Action Alternative in Section 4.6.3.   

4.6.5 No Action Alternative 
The future land use of the Ona site and surrounding areas would determine the impacts to surface 
water quality.  No significant changes would occur if the property remains in the current land uses. 
However, based on the 2000 census as described in Section 3.12, more population growth 
occurred during the 1990’s in Hardee County than had been forecasted. Modest growth is 
expected in existing communities such as Ona. As a result, residential and home/agri-business 
would be expected in the vicinity of roads in the mine area.  Such growth would typically result in 
increased pollutant loading rates to streams as a result of urbanization and agricultural activities. 
Since the urbanization density is expected to be low, a slight increase in pollutant loads of 
parameters such as suspended solids, nutrients, and pesticides would be anticipated.  However, if 
areas are developed as for intensive agricultural use, loading factors can increase significantly 
and adversely affect water quality.  A discussion of the changes in water quality that have 
occurred as a result of agricultural land use is included in Section 4.26.6, cumulative water quality 
impacts.  This discussion presents the changes in loading rates for nutrients and suspended 
solids resulting from agricultural activity.  These increases have resulted in FDEP giving the lower 
portion of Horse Creek a poorer water quality stream ranking than the upper portion of the basin, 
which is presently being mined for phosphate in some areas.   

4.7 HYDROGEOLOGY, INCLUDING GROUNDWATER QUALITY 
4.7.1 Proposed Action Alternative 
4.7.1.1 Mining Methods 
4.7.1.1.1 Dragline Mining (IMC’s Proposed Action) 

A. Quantity 

Dragline mining causes impacts to the SAS from dewatering of the mine pits in order to extract the 
phosphatic matrix. The matrix underlies the surficial sands (overburden), which are stripped from 
the top of the matrix and temporarily stockpiled adjacent to the mine cut. Groundwater contained 
within the overburden would then flow into the mine pits and would need to be removed. As a 
result of these activities, shallow aquifer water levels would be lowered in the vicinity of the mine 
cuts. The distance these levels would be lowered and the areas that would be affected are related 
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to the aquifer hydraulic properties, the geometry of the mine cut, and the length of time needed for 
mine pit dewatering.  

During mining, the water level in the proposed mine pit would be kept at the bottom of the mine pit 
to improve the efficiency of the mining operation.  A ditch excavated in the bedclay near the 
middle of each mine cut would direct any water that drains into the mine pit from the cast 
overburden or the adjacent unmined overburden to a sump, from which it would be pumped into 
the mine water recirculation system.  Dewatering wells may be installed immediately adjacent to 
the upgradient side of each mine cut to assist in draining the overburden and any permeable 
matrix prior to mining.  The water budget for the mine assumes that all of the drainable water in 
the overburden and all of the water in the matrix within the limits of the mine pits would enter the 
mine recirculation system.  A specific yield of 0.1 was used to estimate the quantity of water 
entering the mine water recirculation system from the overburden and a moisture content of 23.3 
percent was used to estimate the quantity of water entering the recirculation system from the 
matrix. The specific yield of 0.1 was selected based on a review of the aquifer performance test 
results reported for the site vicinity by the SWFWMD. For the proposed production of 2 to 6 million 
tons of phosphate product per year, the estimated average annual quantity of water entering the 
recirculation system from overburden drainage is 2,100 acre-ft/yr.  

A BMP recharge ditch and berm or a recharge well system would be constructed to maintain 
groundwater levels between existing open mine cuts and adjacent unmined wetlands and offsite 
properties.  To minimize seepage from the recharge system into the open pit, overburden would 
be backcast against the open face during the mining process. This would assist in retarding the 
groundwater seepage into the pit. The groundwater outflow would be maintained adjacent to 
protected areas by keeping a high level of water in the ditch portion of the BMP system, 
constructed parallel to these areas.  In addition, recharge wells or other artificial hydration 
methods that are constructed in conjunction with, or as an alternate to, the BMP system can be 
used.  Water from the ditch or recharge well system would recharge the SAS and would prevent 
drawdown of the water table at an adjacent undisturbed or protected area until the mined area is 
reclaimed.  A drawing showing a typical design of a recharge ditch and berm system, including the 
recharge well alternate is presented in Figure 4.5-1.  Water for the recharge system would come 
from the mine water recirculation system or from groundwater withdrawals if recirculation water 
were not available.  Recharge systems would be installed and operated prior to initiating any 
dewatering wells or mining within the setback distances from property boundaries, or applicable 
wetlands.  The recharge systems would be maintained until the mined areas are backfilled during 
the reclamation process and the water table re-established.  For sand tailings fill areas, backfilling 
could be completed within about 4 years after mining.  For areas required for waste clay disposal, 
backfilling would occur when the dam is constructed and the water table re-established. 

The elevation of the water table before and after drainage for a typical mine pit is shown in Figure 
4.7-1 for conditions with and without a recharge canal.  Note that these elevations are only 
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applicable as long as the mine pit is dewatered.  The mine cut would fill with water as soon as the 
active mining has moved far enough away so that the water in the pit does not affect the mining 
conditions.  

Based on the range of leakance values provided in Metz (1995), recharge from the SAS to the 
IAS at the project site prior to mining is estimated to be between 0.2 and 2.0 in/yr.  As 
documented by Lewelling and Wylie (1993), water pressure in the SAS at the top of the IAS 
confining layer, even beneath clay settling areas, is not expected to change significantly as a 
result of mining and reclamation.  As illustrated in Figure 4.7-2, water level monitoring at the Fort 
Green Mine has shown that the mining does not impact the IAS. Figure 4.7-2 demonstrates that 
the potentiometric surface of the IAS fluctuates independently of the water level in the SAS during 
monitoring through mining and reclamation.  Well cluster MW-3, MW-5 and MW-8 represent water 
levels measured in Hardee County north of SR 62 at the Fort Green Mine site.  Well cluster MW-5 
shows an area that was not mined, to compare with MW-3 and MW-8, located in the area that 
was mined.  Well clusters MW-3 and MW-8 represent an area with pre-mining and post-mining 
conditions during the five-year period, respectively.  Based on the results of this monitoring at the 
Fort Green Mine site, and similarities in the aquifer systems, leakage through the confining layer 
(i.e., recharge to the IAS from the SAS) is expected to remain in the range of 0.2 to 2.0 in/yr.   

Quality 

Extensive water quality analyses of IMC's and other mining companies' mine process water has 
demonstrated compliance with primary drinking water standards.  Based upon these data, FDEP 
has concluded that mine process water is not a threat to groundwater quality and has exempted 
phosphate mines from the requirement to conduct groundwater quality monitoring. Section 4.6.1 
includes a description of the water in the ditch and berm system, which encompasses all the 
mining areas. Included in that section is Table 4.6-1, which shows that water quality is generally 
good based on sampling in these systems at other mines. 

Prior to mining, IMC's policy is to sample and inventory neighboring wells located within 1,200 feet 
of a mining area.  Water quality of the well would be characterized at that time. This effort is 
voluntary and is done at no cost to the neighbor.  Results of the analyses are provided to the 
resident.  This pre-mining water quality is used for reference should any concerns arise during 
mining and reclamation.  Additionally, IMC would continue to monitor on-site water quality during 
the life of the mine.  Any changes in water quality would first be noticed in these on-site wells. 

4.7.1.2 Matrix Transport 
4.7.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
The slurry matrix produced during mining operations would initially be transported by slurry 
pipeline to the Fort Green Southern Washer and then transferred to the Fort Green Beneficiation 
Plant.  At a later time, when conditions warrant, the matrix would be transported by slurry pipeline 
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to the Ona Beneficiation Plant. The access corridors shown on Figure 2.2-1 are located to provide 
for the mine transportation needs, which include ore (matrix) transport.  

A. Quantity 

The UFA and recirculation system would be used to provide approximately 3.5 mgd for pump seal 
water for the matrix pipeline. The estimated average annual amount of water entering the 
recirculation system with the matrix is eight mgd. The location of wells used for pump seal water, 
when wells are used, would change as pipelines are moved to accommodate mining.  However, in 
these areas of groundwater use, the withdrawal rate would be relatively small and distributed over 
the length of the pipeline.  Therefore, no significant impact on groundwater levels is expected from 
withdrawals for pump seal water needs.  The potential impact on the UFA from the sealing water 
wells was included in the analysis the SWFWMD performed in granting the IMC WUP, which 
includes the Ona Mine. 

Quality 

Matrix slurry transport is not expected to cause any significant changes in groundwater quality.  

4.7.1.2.2 Conveyor Transport 
A. Quantity 

The conveyor option would have less potential for groundwater quantity impacts than the slurry 
pipeline option since the matrix transport would not utilize pump seal water. However, since the 
pump seal water does enter the mine recirculation system, with the conveyor option additional 
pumping would be needed from the production wells during periods of low rainfall. Therefore, 
because the pump seal quantities required are relatively small and distributed along the entire 
pipeline, the differences in impacts associated with this option would be similar to the slurry 
pipeline option.  

Quality 

Conveyor transport is not expected to cause any significant changes in groundwater quality.  

4.7.1.3 Matrix Processing 
4.7.1.3.1 Conventional Beneficiation (IMC’s Proposed Action) 

A. Quantity 

After the matrix is mined and transported to the plant area, it is processed (beneficiated) to obtain 
a saleable product. Wet processing beneficiation is presently employed throughout the central 
Florida Phosphate district. This system is most suitably adapted to the pipeline system of matrix 
transportation. During the first five to eight years of mining the Ona site, IMC would continue to 
utilize the Fort Green Beneficiation Plant, which is capable of producing 5.5± million tons per year 
of phosphate rock product. Thereafter, the proposed Ona Beneficiation Plant would become 
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operational, producing 6± million tons per year of phosphate rock product.  Both plants would 
utilize the wet process beneficiation method.   

The beneficiation process would utilize recirculation water, which would be supplemented by 
groundwater. The water balance model described in Section 4.5 estimated the average annual 
groundwater requirement to be 4.61 mgd, as indicated in Table 2.2-5.  The three major sources of 
groundwater from the site are the SAS, the IAS, and the UFA. These three water-bearing zones 
have different physical characteristics and water chemical properties.  The SAS is of low yield and 
is typically used for local irrigation, limited domestic use or dewatering projects (SWFWMD, 2000).   

The IAS is a more permeable zone than the SAS but the typical yield from this system varies 
throughout the water-bearing zone.  The IAS is considered a leaky-confined aquifer, and well 
yields typically range from 50 to 500 gpm (Wilson, 1977).  Uses of the IAS include public water 
supply, domestic use, and irrigation (SWFWMD, 2000). The IAS includes the water-bearing unit 
between the SAS and the underlying UFA.  Hydraulic properties of the IAS are highly variable 
over short distances indicating lithologic heterogeneity (Yobbi, 1996).  Based on available 
hydrogeologic cross-sections, there are indications that the IAS within the vicinity of Ona site 
includes clay lenses that may result in partitioning of this aquifer into independent layers 
(Lewelling and Wylie, 1993).   Therefore, the IAS may not be used as a reliable source of process 
water. 

The UFA is the principal source of water in the SWFWMD (SWFWMD, 2000).  Wells developed in 
the UFA yield large quantities of water, often in excess of 1,000 gpm.  IMC proposes to install 
three production wells in the UFA (two for use, and one for standby) at the Ona site as permitted 
under the existing IMC WUP #2011400.008.  These wells would be used for supplemental water 
to the recirculation system.  Any water that is needed in excess of that available through the wells 
at Ona would be supplied by wells at the Fort Green Mine.  The WUP sets limits on each well and 
total overall IMC usage, allowing IMC to transfer water between mines as needed. 

As a requirement of IMC's WUP #2011400, the aquifer system performance test data were 
evaluated in a report entitled "Evaluation of Hardee County Pumping Test - IMC Consolidated 
WUP #2011400" (Schreuder, 1997).  This report concluded that the aquifer system parameters 
used in the impact evaluation for the WUP were appropriate and the impact analysis was 
reasonable. 

Since the Ona site was to be a new water use location, the second evaluation approach was to 
construct a groundwater flow model to specifically evaluate the Ona site pumping impact.  This 
second model utilized the same aquifer system parameters as the SWFMWD regional model. The 
model results show no impact to the SAS, a maximum drawdown of 1.3 feet in the IAS, and a 
seven-foot maximum drawdown in the UFA.  Figure 4.7-3 shows the model-predicted extent of 
drawdown in the IAS as compared to the mine site boundary.  Figure 4.7-4 shows the model-
predicted extent of the UFA drawdown as compared to the mine site boundary. 
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IMC's demand for water has trended downward during the past decade due to the new water 
reuse and conservation techniques that have been developed at its mines in Hillsborough and 
Polk Counties.  Although additional incremental reductions beyond those achieved to date are not 
expected, when expressed on a per unit of production basis, the IMC proposed Ona Beneficiation 
Plant would be considered as water-efficient as any other mining operation in the region. 

Further, the Ona site development simply represents a shift in the location of water demand 
rather than a new, incremental demand upon the region's water resources.  This is because 
phosphate rock production from the Ona site would partially offset the loss of production 
because of the closing of IMC’s Clear Springs, Noralyn, Phosphoria, and Payne Creek Mines 
during the past four years, and the Fort Green Mine within the next eight to ten years.   Thus, 
even when the proposed Ona Beneficiation Plant is operating at its proposed six million tons per 
year capacity, groundwater demand by IMC operations would not increase on a region-wide 
basis from current levels.   

Based on the monthly water budget analyses for the mine life, the average annual water 
requirements for the Ona site vary between 0 mgd to a high of 17.46 mgd and would depend 
upon the amount of rainfall.  The modeled monthly water budget for the Ona site is presented in 
Table 4.5-3.  The permitted values are an average of six mgd and a maximum of eight mgd for 
two production wells. If the capacity of the site-specific wells were exceeded, IMC has additional 
water availability from other mines that could be used to make up the difference. The permitted 
levels for all the IMC facilities provide adequate capacity to meet the needs of the Ona site. 

Quality 

As discussed in the quantity section, the UFA is the principal source of water in the SWFWMD 
(SWFWMD, 2000).  In the Ona site area, the FAS generally consists of two layers: the UFA that 
contains fresh water and the LFA that contains highly mineralized water (Metz, 1996).  Water 
quality and quantity in the UFA is generally good.  Sulfate concentration in the UFA within the site 
area range from 30 to 60 milligrams per liter (mg/l) and total dissolved solid concentration is 
between 200 to 300 mg/l (IMC, 2002).  Water in the LFA is generally sufficient in quantity but low 
in quality.  The water quality of the LFA is brackish or highly mineralized in the area of the Ona 
site. 

No significant changes in the water quality of aquifers are expected as a result of the groundwater 
withdrawals for water at the Ona site. 

4.7.1.4 Plant Siting 
4.7.1.4.1 IMC’s Proposed Plant Location  

A. Quantity 

The IMC proposed plant site would occupy approximately 150 acres, which is less than one 
percent of the Ona site.  The impervious surface of the plant would result in an increase in surface 
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runoff from the plant site.  However, the SWFWMD has determined that the Ona site is located in 
a region with no recharge to very little recharge from the SAS (water table) into the IAS and from 
the IAS into the FAS.  Therefore, no significant impact would occur to the groundwater quantity of 
these aquifers as a result of the plant site.   

Quality 

As discussed in Section 4.9.1.2, the plant would include properly-designed above grade mineral 
acid and fuel storage tanks and designated hazardous waste accumulation areas, all with 
secondary containment. Therefore, no releases of hazardous waste or reagents are expected into 
the SAS as a result of the plant activities. 

4.7.1.4.2 Other Plant Locations 
The two other plant site locations would have a similar lack of significant impact to groundwater 
quantity and quality as described for the proposed action.  

4.7.1.5 Water Management 
4.7.1.5.1 Process Water Sources 

A. Groundwater Withdrawal (IMC's Proposed Action) 

Quantity  

Impacts from the withdrawal from the three proposed production wells at the Ona site included 
under the existing IMC WUP #2011400.08 have been discussed under the Matrix Processing 
discussion.  When a plant complex is built on-site, there would be a requirement for three 
additional wells; one for potable and sanitary purposes (24,000 gpd), one well for utility water 
purposes (75,000 gpd), and one well for fire-fighting purposes.  These three additional wells would 
be added to the existing WUP. 

Based on the results of the modeling for the proposed production wells, the on-site wells for 
potable, sanitary, utility, and fire-fighting purposes (less than 100,000 gpd total), are not expected 
to have a measurable impact on the surrounding water users.  

Quality  

The additional pumping needs are not expected to cause any significant impacts to the 
groundwater quality of the aquifers. 

Surface Water Capture (IMC's Proposed Action) 

Significant impacts on groundwater quantity or quality are not expected to result from capturing 
rainfall runoff in the mine-recirculation system. 
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4.7.1.5.2 Discharge to Surface Water 
Significant impacts on groundwater quantity or quality are not expected to result from discharging 
excess water from the mine-recirculation system to surface water streams. Discharges would only 
be made during periods of excess rainfall, when the storage capacity of the mine recirculation 
system is exceeded. Groundwater pumping would be utilized during dry periods when storage 
capacity has reached a minimum threshold within the recirculation system.  In addition, since 
IMC's mine process water meets FDEP primary groundwater standards, no adverse groundwater 
quality impacts are expected. 

4.7.1.6 Sand and Clay Residuals Management 
4.7.1.6.1 Conventional Settling (IMC’s Proposed Action) 

A. Quantity 

Essentially all of the water removed from the overburden and matrix would be returned to the SAS 
as water entrained in the sand tailings or waste clay, or would be used to refill the voids in the 
overburden.  For the proposed production of 2 to 6 million tons per year, the estimated average 
annual quantity of water entrained within the sand tailings is 3,688 acre-ft/yr, entrained within the 
waste clay is 30,059 acre-ft/yr, and used to refill the overburden is 4,051 acre-ft/yr.  For this 
disposal method, the waste sand and clays would be disposed of in separate areas prepared from 
the land that has already been mined.  Since the permeability of the clay would be lower than the 
surrounding area, the water levels would be higher in the clay settling areas than in the 
surrounding SAS.  However, the permeability in the clay settling area would be higher than the 
underlying confining beds, which separates the SAS from the IAS and FAS. Therefore, no 
reduction in recharge to the deep aquifer would be expected in the areas of the clay settling 
areas.   

The recharge to the SAS in sand tailings areas would be expected to be slightly higher than 
natural conditions. The water levels in the SAS in these areas would be expected to be similar to 
the existing conditions as the areas re-establish. The FAS or IAS would not experience significant 
changes as a result of the waste disposal of sand and clay. 

Quality 

Data have been collected from clay and sand tailings process waste streams and are presented in 
Tables 4.6-4 and 4.6-5. These data indicate that the process water streams are generally of good 
quality. The tailings water stream is “contact process generated” wastewater discharged directly 
from the flotation circuits and support the conclusion that the levels of the reagents used in the 
beneficiation process are significantly reduced before entering the recirculation system.  The 
potential radiological impacts to surface water and groundwater from phosphate mining have 
been studied extensively and are described in Section 4.6.1.6.1.  Based on the data presented in 
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this section and previous studies on radiological impacts, impacts to the groundwater quality of 
the SAS are not expected as a result of the waste disposal of sand and clay.  

4.7.1.7 Reclamation 
4.7.1.7.1 Conventional (IMC’s Proposed Action) 

A. Quantity 

The approximately 3,685 acres at the Ona site that are reclaimed from clay settling areas would 
have a surface soil with less permeability than the existing soils, whereas, the land reclaimed from 
overburden-capped sand tailings would have permeability similar to the pre-mine condition at the 
site.  Almost immediately after mining, water elevations within the mine cut would begin to recover 
from the dewatering, which occurred during mining.  There is a potential for water elevations in the 
mine cuts to remain below historical water table elevations until contouring of earth during 
reclamation. For this reason, IMC is proposing to continue to operate recharge ditches at least 
until contouring is completed during reclamation. 

Table 4.7-1 contains a comparison of the groundwater outflow from the site for the pre-mining and 
post-reclamation conditions. The results of the analyses indicate that the largest reduction in 
groundwater outflow would occur in Hickory Creek, resulting from the creation of a lake, which 
would increase the ET for the basin after mining. Groundwater outflow would occur to all post-
reclamation wetlands.  At the end of the summer wet season, and whenever groundwater outflow 
exceeds riparian wetland ET, there would be visible seeps at the edges of these wetlands. The 
groundwater outflow and baseflow are both expected to remain relatively unchanged as a result of 
mining and reclamation. 

No long-term changes are expected in the vertical groundwater flow at the site as a result of the 
proposed mining and reclamation of the property. In areas of reclamation with overburden and 
sand tailings fill, the vertical hydraulic conductivity would be similar to pre-mining conditions, 
therefore, the vertical hydraulic conductivity of the confining beds would determine the rate of 
recharge, which is approximately one in/yr. In the clay settling areas, as the clay continues to 
consolidate, the vertical hydraulic conductivity continues to decrease.  However, the vertical 
hydraulic conductivity at the end of consolidation is approximately 3.4 in/yr, which is higher than 
the confining beds (IMC, 2002). Therefore, even at the end of consolidation of the clay settling 
areas, the confining beds would determine the vertical movement of water (i.e. the recharge rate), 
which is approximately one in/yr.  Therefore, recharge to underlying aquifer systems is not 
expected to change significantly as a result of mining and reclamation. 

The impacts to the mining areas are limited due to FDEP rules. If a mine cut is not within the 
footprint of a clay settling area, then reclamation must be completed within two years from the end 
of mining use. Typically, mine cuts along property boundaries or wetlands are given higher priority 
for reclamation. This may include using bulldozers to contour overburden piles adjacent to a 
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wetland or riverine system, accelerated placement of sand tailings, or other measures. This would 
minimize the period of time that wetlands and off-site areas have to be protected from the 
potential impacts of mining activities. 

Quality 

In the short-term, impacts to the SAS would be similar to those discussed in Section 4.7.1.6.  In 
the long-term, no significant impacts or changes to groundwater quality would be expected from 
the proposed reclamation techniques. 

4.7.1.8 Product Transport 
4.7.1.8.1 Rail (IMC’s Proposed Action) 
There would be no significant impact on groundwater quantity or quality resulting from a spill 
during rail transport. 

4.7.1.8.2 Truck Transport 
There would be no significant impact on groundwater quantity or quality resulting from a spill 
during truck transport. 

4.7.2 IMC’s Original Area to be Mined Alternative 

4.7.2.1 Mining Methods, Matrix Processing, and Plant Siting 
A. Quantity 

Groundwater quantity impacts associated with this alternative would be similar to those described 
for the Proposed Action Alternative. While most of the floodplain associated with Horse Creek, 
West Fork Horse Creek and Brushy Creek would be undisturbed, additional upland and wetland 
areas on the site would be mined and reclaimed. Under this alternative, 1,757 additional acres 
would be disturbed, of which 924 acres (approximately 53 percent) would be wetlands.  These 
additional acres would extend the life of the mine approximately three years. As a result of these 
activities, additional areas of the site would have lowered shallow aquifer water levels. However, 
the mining of the additional areas for this alternative is not expected to change the leakage 
through the confining bed. 

With this alternative, additional overburden drainage would also occur into the mine recirculation 
system from the added areas. Since the configuration of mined areas would be more continuous, 
fewer rim ditches around wetlands would be needed. This would result in a corresponding 
reduction in groundwater outflow needs to maintain recharge ditches around protected areas, 
since there would be fewer wetlands to protect. The water to recharge the ditches is supplied from 
the mine recirculation system or from groundwater withdrawals, therefore, a slight reduction in the 
water needs of these sources would be expected.  
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Assuming the rate of mining would be the same as the Proposed Action Alternative, the 
groundwater quantity impacts from the transport of matrix would be similar. The primary difference 
between the alternatives is that pump seal water for matrix transport would be needed for an 
additional three years corresponding to the longer mine life. However, since the withdrawal rate 
for the pump seal water would be relatively small and distributed over the length of the pipeline, 
no significant impact on groundwater levels is expected from the additional pumping needs. 

Matrix processing would require water from both surface capture and groundwater withdrawals. 
Assuming the rate of mining would be the same as the Proposed Action Alternative, the water 
requirements would be similar. The primary difference is that the groundwater demand could 
occur for approximately three additional years. However, if the Ona Beneficiation Plant was 
meeting IMC’s phosphate production needs, groundwater demand by IMC operations would not 
increase on a regional-wide basis during this extended period.  

Plant siting would not be affected by this alternative since all three of the potential sites would be 
included in areas to be disturbed and are in a region of no recharge to very little recharge. With 
regard to water use, the water supply for the plant site personnel, utility purposes, and fire 
protection needs would be similar to the Proposed Action Alternative, except for an extended time 
period to accommodate the additional mine life. 

B. Quality 

Groundwater quality impacts from mining, martrix processing, and plant siting would be similar to 
the Proposed Action Alternative. 

4.7.2.2 Sand and Clay Residuals Management 
This alternative would accommodate the proposed locations for the sand and clay residuals 
management plan. However, assuming similar dam heights and settling area depths as the 
Proposed Action Alternative, approximately 1500 acres would be needed to dispose of the clay 
generated from the matrix mined to produce the additional 34 million tons of phosphate. The 
matrix would also generate additional sand tailings and overburden. This would result in additional 
water entrained in waste clay, sand tailings, and overburden during the mining activities. The 
effect of the clay settling and sand tailing areas on the SAS would be similar to the Proposed 
Action Alternative impacts as discussed in Section 4.7.1.6.1. 

A. Quality 

Based on data provided in Section 4.7.1.6.1, impacts to groundwater quality are not expected as a 
result of the waste disposal of the additional sand and clay.  
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4.7.2.3 Reclamation 
The reclamation plan for the Proposed Action Alternative could be accommodated with this 
alternative. However, the plan would also include areas of pasture, wetlands, and other upland 
communities to reclaim the additional sand and clay residuals. The characteristics of these areas 
are described in Section 4.7.1.7.1 and would be similar for both alternatives.  

A. Quality 

In the short-term, impacts to the SAS would be similar to those discussed in Section 4.7.1.6.  In 
the long-term, no significant impacts or changes to groundwater quality would be expected from 
the additional reclamation areas utilizing the proposed reclamation techniques. 

4.7.3 Natural Systems Group Recommended Areas of Conservation Interest 

4.7.3.1 Mining Methods, Matrix Processing, and Plant Siting 
A. Quantity 

Groundwater quantity impacts associated with this alternative would be similar to those described 
for the Proposed Action Alternative. Most of the floodplain associated with onsite streams, e.g. 
Horse Creek, West Fork Horse Creek and Brushy Creek would be undisturbed. In addition, 
various uplands and wetlands including the lower reach of Oak Creek would not be mined. Under 
this alternative, the disturbed area would decrease by 2,867 acres, of which 777 acres 
(approximately 27 percent) would be wetlands.  This reduced mineable acreage would decrease 
the life of the mine approximately 4 years. As a result of these decreased activities, a reduced 
area of the site would have lowered shallow aquifer water levels. However, the mining of a 
reduced area for this alternative is not expected to change the leakage through the confining bed. 

Reduced overburden drainage would also occur which would supply less water into the mine 
recirculation system. Since the configuration of mined areas would be less continuous, additional 
rim ditches around wetlands would be needed. This would result in a corresponding increase in 
groundwater outflow needs to maintain recharge ditches around protected areas, since there 
would be more wetlands to protect. The water to recharge the ditches is supplied from the mine 
recirculation system or from groundwater withdrawals, therefore, a slight increase in the water 
needs from these sources would be expected.  

Assuming the rate of mining would be the same as the Proposed Action Alternative, the 
groundwater quantity impacts from the transport of matrix would be similar. The primary difference 
between the alternatives is that pump seal water for matrix transport would be needed for 
approximately four less years corresponding to the shorter mine life. However, since the 
withdrawal rate for the pump seal water would be relatively small and distributed over the length of 
the pipeline, no significant change on groundwater levels is expected from the reduced pumping 
needs. 
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Matrix processing would require water from both surface capture and groundwater withdrawals. 
Assuming the rate of mining would be the same as the Proposed Action Alternative, the water 
requirements would be similar. The primary difference is that the groundwater demand could 
occur for approximately four years less. However, if an IMC Beneficiation Plant was meeting 
IMC’s phosphate production needs, groundwater demand by IMC operations would not decrease 
on a regional-wide basis after the Ona mining was completed. 

Plant siting would be affected by this alternative since portions of the Proposed Action Alternative 
and Plant Site #2 would be included in areas to be preserved. However, since all three of the sites 
are in a region of no recharge to very little recharge, the selection of any of the  sites would not 
change the leakage through the confining bed. 

B. Quality 

Groundwater quality impacts from mining, martrix processing, and plant siting would be similar to 
the Proposed Action Alternative. 

4.7.3.2 Sand and Clay Residuals Management 
This alternative would not accommodate the proposed locations for the sand and clay residuals 
management plan, since many of the proposed settling areas would be affected by the 
preservation acreage. However, approximately 800 acres less would be needed to dispose of the 
clay generated from the matrix mined based on a reduction of 18 million tons of phosphate 
production. The matrix would also generate less sand tailings and overburden. This would result 
in less water entrained in waste clay, sand tailings, and overburden during the mining activities. 
The effect of the clay settling and sand tailing areas on the SAS would be similar to the Proposed 
Action Alternative impacts as discussed in Section 4.7.1.6.1. 

A. Quality 

Based on data provided in Section 4.7.1.6.1, impacts to the groundwater quality are not expected 
as a result of the waste disposal of the sand and clay.  

4.7.3.3 Reclamation 
The general characteristics of the proposed reclamation could not be accommodated with this 
alternative. Areas of clay settling would not be placed where they are presently planned. The plan 
for this alternative would contain less areas of pasture and wetlands in the clay settling areas as 
well as less reclamation of uplands in tailings/overburden fill areas because of the reduced mining 
acreage.  Several proposed lakes would need to be relocated since their present location would 
be in conflict with preservation areas. However, the plan would also include reduced areas of 
pasture, wetlands, and other upland communities to reclaim less sand and clay residuals. The 
characteristics of these areas are described in Section 4.7.1.7.1 and would be similar for both 
alternatives.  
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A. Quality 

In the short-term, impacts to the SAS would be similar to those discussed in Section 4.7.1.6.  In 
the long-term, no significant impacts or changes to groundwater quality would be expected from 
the fewer reclamation areas utilizing the proposed reclamation techniques. 

4.7.4 No USACE Jurisdictional Wetlands Impacts Alternatives 
To avoid impacts to USACE wetlands, approximately 1,122 acres of uplands on the western side 
of Horse Creek (five percent of the total acreage) would be the only area mined.  

The No USACE Jurisdictional Wetlands Impacts Alternative would result in a maximum of 1,122 
acres of dewatering for mining. This area of dewatering would not be expected to impact streams 
or adjacent properties if recharge ditch and berm systems as described for the proposed action 
were implemented. Other impacts for matrix transport, matrix processing, plant site, and water 
management would no longer apply to this alternative. The impacts from sand and clay residuals 
management and reclamation would be limited to the area of mining, which would only be 
approximately seven percent of the IMC proposed action acreage. Therefore, no significant 
impacts to groundwater quantity or quality would be expected from this alternative. Impacts to the 
remainder of the site left undisturbed would be similar to those described for the No Action 
Alternative in Section 4.7.3. 

4.7.5 No Action Alternative 
The future land use of the Ona site and surrounding areas would determine the impacts to 
groundwater quantity and quality.  No significant changes would occur if the property remains in 
the current land uses.  However, based on the 2000 census as described in Section 3.12, more 
population growth occurred during the 1990’s in Hardee County than had been forecasted. 
Modest growth is expected in existing communities such as Ona. As a result, residential and 
home/agri-business would be expected in the vicinity of roads in the mine area. Such growth 
would typically result in increased aquifer withdrawals for domestic use and for agricultural 
purposes. Since the urbanization density is expected to be low, a slight increase in aquifer 
withdrawals would likely result from additional population.  Since the area would be primarily rural, 
septic tanks would likely be used for domestic wastewater, which would increase the potential for 
slight impacts to the SAS water quality.  However, if agricultural interests continue to expand, the 
resulting drawdowns could be significantly more than the present levels. Additional pumping 
would not be expected to have a significant effect on groundwater quality.  However, an increase 
in intensive agricultural activities typically increases water quality concentrations, e.g. nutrient 
levels in the SAS from the application of fertilizer and conductivity levels from deep aquifer 
pumping. 
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4.8 TOPOGRAPHY AND SOILS 
Section 3.8.2 presents the description of each soil type found at the Ona site. The soil information 
presented is a synopsis of the detailed information found in the Hardee County Soil Survey (SCS, 
1984).  The majority of the soils within the Ona site share the same general description of being 
poorly drained and nearly level.  Typically, the surface layer is fine sand with varying degrees of 
organic matter or muck in the top several inches.  In some instances, a discontinuous cemented 
sand or clay layer is located near the surface, and acts as an semi-impervious layer to water 
permeability, causing standing water or saturated soil conditions for short durations during the 
rainy season.  Based on the soil descriptions, none of the soils have a discreet cemented soil 
horizon.  During mining, the layer of soil above the ore or matrix is cast aside as overburden into 
the mine cut or on natural ground beside the cut.  The ore is separated during the beneficiation 
process into phosphate rock, clean sand and clay, which is actually a mixture of fine soil materials 
including a majority of clay minerals.   

As discussed in Section 3.8.2.2, there are no prime farmland soils in Hardee County (SCS, 1984; 
Richards, 2002).  However, any land in Hardee County that is in citrus production is considered 
unique farmland (Richards, 2002).  There are 209.2 acres at the Ona site that are currently in 
citrus production and would be converted to nonagricultural use under the proposed action 
alternative.   

To comply with the FPPA, a Farmland Conversion Impact Rating form (AD-1006) was completed 
in consultation with the NRCS (Henderson, 2002; Appendix C).  A Land Evaluation/Site 
Assessment was used to determine the relative value of the 209.2 acres of citrus grove that would 
be converted under the proposed action alternative.  The site was given a total value of 121 points 
out of a possible 260 points.  The FPPA recommends that sites receiving scores of less than 160 
points be given minimal levels of protection and no additional sites need to be evaluated.  
Therefore, the proposed action alternative complies with the FPPA.  Because there is no federal 
action under the No Action Alternative, there is no requirement for FPPA compliance.  

The mining and beneficiation of phosphate ore have been evaluated for their potential to release 
radioactive materials into the environment via several pathways  (IMC, 2002): 

• The slurrying of the matrix and the use of clay settling ponds can increase the potential for 
releases of radioactivity to surface waters and for the seepage of radioactivity to 
groundwaters due to the physical transport of the phosphate particles. 

• The use of surface mining to expose the elevated radioactivity matrix can increase the 
potential for the release of radon and particulate radioactivity from the open mine cut. 

• The elevated radioactivity associated with reclaimed lands can result in releases of 
additional radon from the surface of these lands. 
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In Section 3.8, Table 3.8-3 summarizes the typical concentrations of Radium-226 in phosphate 
ore and in various products and by-products of the beneficiation process (USEPA, 1975).  The 
concentrations can vary from those listed, but these levels are typical for central Florida.  These 
concentrations indicate that most of the Radium-226 tends to remain with the rock and the clay 
wastes.  The radium also tends to remain bound to the particles in these materials and does not 
dissolve readily. 

4.8.1 Proposed Action Alternative 
4.8.1.1 Mining Methods 
4.8.1.1.1 Dragline Mining (IMC’s Proposed Action) 
None of the soil types listed in Table 3.8-1 present a limitation to using conventional central 
Florida surface mining techniques to recover the phosphate ore, which lies beneath these soils.  
IMC has mined in each of these soil types in the past without experiencing unusual difficulties.  

The steps IMC would take to control water soil erosion are partially described in Section 4.6. 
Mining operations are not allowed to permanently adversely impact surface or groundwater of the 
state or in the state.  The water regime is regulated by the federal and state laws, rules, and 
permits administered by FDEP and the SFWMD.  Below is a description of techniques used 
throughout the mining process to minimize the loss of soils into off-site areas. 

Before site preparation and construction activities are started, the area proposed for disturbance 
is isolated from any streams, tributaries, wetlands, waterbodies, drainage features, or 
watercourses that are not designated for mining.  This is accomplished by the construction of a 
ditch and berm system that separates the area to be disturbed from the protected areas.  Any soil 
erosion resulting from water run off during site preparation, construction activities, mining and 
reclamation operations would be contained within the area encompassed by the ditch and berm 
system.  A diagram of the ditch and berm system is shown in Figure 4.5-1.  Any turbid water flow 
would be collected and directed to clay settling areas or back into the internal recirculation water 
system where it would be allowed to clarify.  Any discharge from these clarification systems must 
pass through federal, state, and local permitted water quality point source discharge structures. 
These are monitored according to the requirements or the permit.  After revegetation of the 
reclaimed areas and demonstration of meeting water quality standards, the ditch and berm 
system is removed. Flows are established as sheetflows, drainage systems, tributaries, or other 
features according to the reclamation plan approved by the regulatory agencies.  At this point, 
water soil erosion is controlled by the reclaimed system.   

Loss of soil from the potential for dust to be generated occurs in windy conditions before mining 
when land is cleared. High sustained winds, absent rains which hold down or eliminate dust, are 
typically only associated with the advance and passing of cold fronts during the fall and winter 
months.  High winds in the summer are almost always associated with a thunderstorm event, 
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resulting in little to no dust and only short periods of high winds. Thus, the frequency of these 
conditions for nuisance dust potential is limited.   

Most dust is generated by traffic on unpaved roads or by earthmoving equipment moving dry silty 
soils.  There is almost no dust associated with the hydraulic deposition of sands or clays.  
Contractors can be required to wet unpaved roads for dust control during these conditions to 
preclude off-site impacts from dust. 

Current mining and reclamation practices result in less radioactivity being left at the surface of 
reclaimed sites than was the case under past practices.  "Toe-spoiling" (the casting of the last soil 
material removed from a mine cut to the bottom of the adjacent spoil pile) of potentially higher 
radioactivity "leach zone" material has reduced the potential for near surface radioactivity of 
graded fill at reclamation sites.  All mined lands are now radiologically characterized by Florida 
BRC (under Chapter 1OD-91 F.A.C.) prior to mining and after reclamation (IMC, 2002).  A 
detailed discussion of the radiological changes after reclamation is presented in Section 4.8.1.5. 

4.8.1.2 Matrix Processing 
4.8.1.2.1 Conventional Beneficiation (IMC’s Proposed Action) 
The beneficiation process proposed by IMC would produce quartz sand tailings and clays. The 
disposal of these two waste products is discussed in detail in Section 4.8.1.4.  

4.8.1.3 Plant Siting 
4.8.1.3.1 IMC’s Proposed Plant Location  
Initially, the ore would be pumped to the Fort Green Mine Beneficiation Plant for recovery of the 
phosphate rock product.  When economics warrant, IMC proposes to build a new beneficiation 
complex at Ona.  This complex would impact approximately 150 acres of soil. The impacts would 
include land clearing and grading to meet the needs of the proposed layout shown in Figure 2.2-3. 
Some removal of soil may be needed to accommodate plant foundations. Impact would be 
temporary during the life of the plant and would be restored to approximately pre-mine conditions 
after mining in the area is completed. 

4.8.1.3.2 Other Plant Locations 
The two other plant site locations would have similar impacts to soils as described for the 
proposed action, since the size of the plant site and foundation needs would be similar for any of 
the locations chosen.  
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4.8.1.4 Sand and Clay Residuals Management 
4.8.1.4.1 Conventional Settling (IMC’s Proposed Action) 
IMC is proposing to use the conventional waste disposal, which has been traditionally utilized by 
the central Florida phosphate industry. This method uses the separate sand and clay waste 
streams from the beneficiation plant for disposal.  Based on the annual production rates presented 
in Table 2.2-1, the mine is expected to produce 170 million dry tons of clay waste and 370 million 
dry tons of sand during the life of the mine. There generally has not been a problem with the 
disposal of sand tailings by the phosphate industry.  The sand tailings are typically used to backfill 
mine cuts to a specific elevation. The proposed post-reclamation topography, drainage, and 
revegetation plans are used to prepare the sand backfill plan.  The tailings soil properties are 
discussed below. 

A more complex problem for the Florida phosphate industry, however, has been the disposal of 
waste clays. These clays, since they contain a large amount of process water, require large areas 
and extended time-periods to settle and consolidate. The beneficiation plant discharges clay slurry 
with a content of three to five percent solids, into a clay settling area. After a number of years of 
stage filling, IMC is estimating a consolidation to about 29 percent solids upon completion, which 
would result in an increased volume of 71 percent from retained moisture.  Because of this water 
retention, above ground clay settling area impoundments are required.  

The area for the clay settling areas is estimated to be 6,269 acres, which includes 4,602 acres for 
clay storage and 1,667 acres for the footprint of the dikes. The minimum dike height above natural 
grade is estimated to be 45 to 55 feet. IMC is proposing nine impoundment areas, which range in 
size from 373 acres to 695 acres and range in volume from 26,100 acre-ft to 59,100 acre-ft. IMC 
is proposing stage-filling these clay settling areas in which clay wastes are allowed time to settle 
before new clay is added. This technique would result in the compaction of the original waste clay 
within a settling area and provides additional capacity for new clay. The total capacity of all the 
impoundments would accommodate the 351,300 acre-ft of waste clay, which is expected over the 
project life.  The clay’s soil properties are discussed below. 

Sand tailings would normally be used to create both upland and wetland natural systems, row 
crops, pasture and citrus. A portion of the sand would also be used to create dams for the clay 
settling areas. However, during the first half of the mine, there would not be sufficient mine cuts to 
dispose of the residual sand produced. Therefore, during this period residual sand would be 
stockpiled in six storage piles on the site. The locations of these storage piles are shown in Figure 
2.2-10. During the first half of mining, some of this sand may be sold depending on the quantities 
accumulated versus the future onsite needs.  During the second half of mining, it is anticipated 
that most of the sand could be used to complete the proposed reclamation.   
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4.8.1.5 Reclamation 
4.8.1.5.1 Conventional (IMC’s Proposed Action) 
The existing soil types at the Ona site do not create limitations on IMC's ability to reclaim the site 
into a diverse array of landscapes including upland and wetland natural systems.  These soil 
types can and would be regraded to gentle slopes and revegetated to stable vegetative conditions 
without unusual difficulties. 

The general topography and slopes that would be created are shown on Figure 4.8-1.  The slopes 
used in the reclamation would conform to the current FDEP standard that no slope be steeper 
than 4H:1V.  The only areas that would have slopes that approach this steepness are those 
around the reclaimed clay settling area dams.  Table 4.8-1 presents a comparison of the number 
of acres in each ten-foot contour range before and after mining.  The largest change occurs in the 
category of areas “more than 40 feet above the base elevation” with an increase of approximately 
3,000 acres as a result of the clay settling areas.  Most of change in the acreage is from the 
category of areas “20 to 30 foot above the base elevation” with approximately 1,600 less acres 
after mining.  However, even though the elevation of a portion the site would be higher after 
mining, in general, the site would be returned to the same relatively flat topography as currently 
exists. 

All of the land proposed for mining would be backfilled with sand and clay, or would be reclaimed 
by shaping the existing overburden spoils as part of the reclamation process.  All of the sand and 
clay backfill would originate from IMC mine property and all overburden spoil generated by mining 
the Ona site would be beneficially used on-site as part of the reclamation process. 

Reclamation soils occur in three main categories: 1) hydraulically placed clean sand fill; 2) 
consolidated phosphatic clay that has formed a solid crust capable of supporting normal farm 
equipment; and, 3) reshaped overburden soils.  Variations in the soil characteristics can be 
achieved by layering combinations of the soils, i.e. overburden caps placed over sand or sand 
caps placed over clay. The final reclamation landform would be the deciding factor along with the 
material available at the time, and the best technology for the desired landform.  Figure 4.8-2 
illustrates the proposed distribution of post-reclamation soils.  With the exception of the 
consolidated clay soils in the former clay settling areas, the qualities of the reclaimed soils would 
not present any limitations that would preclude the construction of buildings, roads, and parking 
lots. The only unique procedure that has been required in certain locations is supplemental 
compaction to ensure that the soil density or compaction approximates the specified conditions. 

The composition of the clay backfill is similar to phosphatic clays contained in the Bone Valley 
Phosphate Formation.  Major mineralogical components include montmorillonite, attapulgite, and 
quartz sand, with minor amounts of feldspar.  The composition of the sand is predominantly quartz 
(silica), with very minute amounts of phosphate particles not recovered by the flotation process.  
The sand particles are sized between the 16 and 150 US standard sieve screen sizes. 
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Sand backfill is relatively sterile with regard to organic material and nutrients. Only plants that are 
adapted to xeric conditions typically found in well drained soils can survive in this medium without 
irrigation.  Therefore, except for xeric reclamation areas, overburden capping would be used in 
sand backfill areas to add a certain amount of clay and organic material back to the plant root 
zone.  Overburden soils are capable of supporting many types of vegetation including native 
grasses and shrubs, pasture grasses and upland trees. The bearing strength of these soils is high 
and no limitations exist in terms of building construction. Shaped overburden soils contain no 
limitations with the possible exception of supporting vegetation with specific soil profile 
requirements.  Where feasible, topsoil from areas to be mined would be relocated onto 
reclamation projects to introduce specific soil profiles, seed materials or beneficial bacteria or 
nutrients into the soil structure.  Sand and overburden soils are frequently used in the reclamation 
of wetland mitigation areas and other types of natural Florida habitat reclamation. 

Consolidated clay soils have demonstrated a high capacity for supporting many types of 
vegetation including citrus, forage, and truck farm production.  FIPR research has found that the 
clay soils have improved moisture and nutrient holding capacity when compared to native soils. 
The results of the research shown in Table 4.8-2 indicate the reclaimed clay settling areas 
outperformed native Hardee County soils for the crops studied. The principal reason is the 
chemical properties of the clay and native soils.  Table 4.8-3 presents a comparison of the data 
contained in the Hardee County Soil survey and the FIPR Report. The reclaimed clay settling 
areas currently are utilized for pasture and other productive uses.  They would support wetland 
systems and other natural green-space type requirements.  Because of the nature of heavy clay 
soils, they are not suitable for building construction without special design.  The surrounding 
containment berms are capable of supporting construction following reclamation and this use has 
been planned in a large residential development in Polk County. 

Wind soil erosion during the site preparation, construction, mining, and reclamation is reduced by 
the presence of the grassed ditch berms and vegetation, both natural and planted around the 
perimeter of the area.  The potential for dust to be generated in windy conditions occurs after final 
contouring of the land is occurring.  During reclamation, newly recontoured soils in sensitive areas 
may be dampened to help in controlling wind erosion until the area is revegetated.  Revegetation 
of recontoured areas usually occurs after one growing season.  

In Section 3.8, Table 3.8-3 summarizes the typical concentrations of Radium-226 in phosphate 
ore and in various products and by-products of the beneficiation process (USEPA, 1975). These 
concentrations indicate that most of the Radium-226 tends to remain with the rock and the clay 
wastes.  The radium also tends to remain bound to the particles in these materials and does not 
dissolve readily. The expected concentrations of radiation on the clay settling areas after 
reclamation would be higher than the existing conditions and other reclaimed areas of the site. 
However, the results of an extensive agricultural study on reclaimed land by FIPR resulted in the 
following observations: 
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“The natural range in radionuclide content among various kinds of foods is greater 
than the difference in radionuclides content between the same food produced on 
phosphatic clays and natural soils. 

The risk level associated with radionuclides in foods (about 1 in 1,000,000/yr) are 
considered to be insignificant or de minimis” (FIPR, 1996). 

4.8.2 IMC’s Original Area to be Mined Alternative 

4.8.2.1 Mining Methods, Matrix Processing, and Plant Siting 
Impacts associated with this alternative would be similar to those described for the Proposed 
Action Alternative.  However, since 1,757 more acres would be disturbed, the impacts would be 
somewhat greater.   

Under this alternative, there would be floodplain buffers around Horse Creek, West Fork Horse 
Creek, and Brushy Creek that are similar to both other action alternatives.  However, there would 
be no buffer around Oak Creek or Hickory Creek.  Therefore, impacts, such as sedimentation, 
associated with soil disturbance, as well as changes in the site topography would have an 
adverse impact on Oak and Hickory Creeks.  

4.8.2.2 Sand and Clay Residuals Management 
Impacts associated with this alternative would be similar to those described for the Proposed 
Action Alternative.  However, because of the larger number of acres that would be disturbed, the 
number of tons of residual sand and clay would be greater.  Assuming similar dam heights and 
settling area depths as the Proposed Action Alternative, approximately 1,500 acres would be 
needed to dispose of the clay generated from the matrix mined to produce the additional 34 
million tons of phosphate. 

4.8.2.3 Reclamation 
Impacts associated with this alternative would be similar to those described for the Proposed 
Action Alternative.  Natural Systems Group Recommended Areas of Conservation Interest 

4.8.2.4 Mining Methods, Matrix Processing, and Plant Siting 
Impacts associated with this alternative would be similar to those described for the Proposed 
Action Alternative.  However, since 2,867 fewer acres would be disturbed, the impacts would be 
somewhat less.   

Under this alternative, there would be floodplain buffers around Horse Creek, West Fork Horse 
Creek, and Brushy Creek that are similar to the Proposed Action Alternative.  However, there 
would be an additional buffer only around the lower portion of Oak Creek south of SR 64, and 
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reduced buffers on Oak Creek north of SR 64.  In the Hickory Creek basin there would be a no-
mine area in the lower portion of the basin.  Therefore, potential impacts, such as sedimentation, 
associated with soil disturbance, would be similar for Oak Creek and slightly reduced for Hickory 
Creek.  

4.8.2.5 Sand and Clay Residuals Management 
Impacts associated with this alternative would be similar to those described for the Proposed 
Action Alternative.  However, because of the fewer number of acres that would be disturbed, the 
number of tons of residual sand and clay would be less.  Assuming similar dam heights and 
settling area depths as the Proposed Action Alternative, approximately 800 acres less would be 
needed to dispose of the clay generated from the matrix mined based on a reduction of 18 million 
tons of phosphate production. 

4.8.2.6 Reclamation 
Impacts associated with this alternative would be similar to those described for the Proposed 
Action Alternative. 

4.8.3 No USACE Jurisdictional Wetlands Impacts Alternative 
To avoid any impacts to USACE wetlands, only approximately 1,122 acres of uplands on the 
western side of Horse Creek (five percent of the total acreage) could be considered for mining.  

The No Wetlands Impact alternative would result a maximum of 1,122 acres of soils that could be 
impacted by mining. Reclamation would consist of similar landforms as are presented on Figure 
2.2-11. Other impacts for matrix processing and plant site would no longer apply to this 
alternative. The impacts from sand and clay residuals management and reclamation would be 
limited to the area of mining, which would only be approximately seven percent of the IMC 
proposed action acreage.  The description of the reclaimed soils would be similar to those 
described in Section 4.8.1.5. Impacts to the remainder of the site left undisturbed would be similar 
to those described for the No Action Alternative in Section 4.8.3. 

4.8.4 No Action Alternative 
The site soils would remain relatively unchanged in the near future if no action is taken. The long-
term changes may include land development for agricultural purposes and an increase in 
impervious areas and foundation excavation for urbanization.  These changes to soil types would 
be permanent in those areas of the site where urbanization occurs. 

4.9 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE 
The hazardous materials that would be utilized at the proposed Ona site include sulfuric acid used 
in the mineral beneficiation process, motor fuels (e.g., unleaded regular gasoline and road and off-
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road diesel fuel), and equipment and building maintenance chemicals (e.g., paints, thinners, and 
non-aqueous solvents).  These hazardous materials would be utilized in the beneficiation plant, 
the mobile equipment, and repair shops; no hazardous materials would be generated by the 
production of phosphate rock.  Small quantities of laboratory reagents, some of which are 
hazardous, would be utilized in the product quality laboratory.  All hazardous waste generated by 
the proposed Ona site would be managed in accordance with Chapter 62-730 (F.A.C., 2000).  

4.9.1 Proposed Action Alternatives 
4.9.1.1 Mining Methods 
4.9.1.1.1 Dragline Mining (IMC’s Proposed Action) 
Generation of hazardous waste would be limited to spent fluids used to maintain mobile 
equipment and the plant infrastructure.  These wastes principally include spent parts cleaners 
(e.g., mineral spirits), which are characteristically hazardous due to ignitability.  Small quantities of 
waste maintenance paint and other maintenance chemicals may also be generated. The only 
chemicals used on the draglines are common oils and greases and mineral spirits (for cleaning).  
All of these are contained, and disposed of in the proper manner. IMC has implemented 
hazardous materials management plans at all of its existing mines and would likewise implement 
these plans at the proposed Ona site.  These plans include obtaining a generator identification 
number, maintaining designated hazardous waste accumulation areas, segregation of 
incompatible waste types, use of proper containers and secondary containment areas, employee 
training, prompt scheduling of off-site shipments, and waste minimization. 

4.9.1.2 Matrix Processing 
4.9.1.2.1 Conventional Beneficiation (IMC’s Proposed Action) 
Hazardous waste would be separated from the solid waste stream through the use of non-
hazardous materials where available, use of dedicated closed-type parts washer systems, and 
training of maintenance employees.  As noted above, IMC's existing corporate-wide hazardous 
waste management plan would be implemented and the proposed Ona Beneficiation plant would 
include properly-designed above grade mineral acid and fuel storage tanks and designated 
hazardous waste accumulation areas, all with secondary containment.  Emergencies would be 
managed in accordance with IMC's corporate safety program. 

The principal hazardous waste expected to be generated, spent parts washing solutions, would 
be recycled by the service provider (e.g., Safety-Kleen®).  Off-site disposal of miscellaneous 
maintenance wastes would be provided by one of many FDEP-licensed hazardous waste 
transporters who would forward the small quantities expected to USEPA-approved hazardous 
waste treatment or disposal facilities.  All reagents would be stored in aboveground steel tanks 
equipped with secondary containment.  None of these substances are subject to the USEPA's 
Risk Management Program. 
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Reagents IMC Expects to Store at the Ona Beneficiation Plant 

Reagent Approximate Storage 
Capacity 

Form 

Fuel Oil 50,000 gallons Liquid 
Fatty Acid 100,000 gallons Liquid 

Sodium Silicate 15,000 gallons Liquid 
Soda Ash 65,000 gallons Liquid* 

Sulfuric Acid 40,000 gallons Liquid 
Amines 12,000 gallons Liquid 

Diesel Fuel 10,000 gallons Liquid 
Ferrosilicon 11,000 pounds Solid 
Magnetite 4,000 cubic feet Solid 

* Soda ash may be received as a solid (powder), but would be mixed with water and stored as a liquid. 

4.9.1.3 Plant Siting 
4.9.1.3.1 IMC’s Proposed Plant Location  
All underground and aboveground storage tanks of a certain size that contain petroleum products 
or other regulated materials and wastes would require registration with the FDEP.  Tanks would 
be registered at the appropriate time, which would be during plant construction.  At that time, IMC 
would provide plans for storage of all reagents, fuels and any regulated materials.  Currently, all of 
the tanks at the Fort Green Beneficiation Plant (which would be used for beneficiation during the 
first part of mining) that are subject to these regulations have been registered. 

4.9.1.3.2 Other Plant Sites 
The two alternate plant site locations would have the same permitting and management 
requirements as is described for the proposed action in Section 4.9.1.3.1.  

4.9.1.4 Sand and Clay Residuals Management 
4.9.1.4.1 Conventional Settling (IMC’s Proposed Action) 
IMC is proposing to use the conventional waste disposal, which has been traditionally utilized by 
the central Florida phosphate industry. This method uses the separate sand and clay waste 
streams from the beneficiation plant for disposal. This waste disposal method would produce no 
hazardous waste. 
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4.9.1.5 Reclamation 
4.9.1.5.1 Conventional (IMC’s Proposed Action) 
All of the land proposed for mining would be backfilled with sand, clay or would be reclaimed by 
shaping the existing overburden spoils with earth moving equipment as part of the reclamation 
process. Generation of hazardous waste would be limited to spent fluids used to maintain mobile 
equipment. Handling and disposal of the small quantities generated from these activities are 
described in earlier in this section.  

4.9.2 IMC’s Original Area to be Mined Alternative 
The use of hazardous materials would be similar for this alternative as for the Proposed Action 
Alternative.  Therefore, impacts associated with this alternative would be similar to those 
described for the Proposed Action Alternative.   

4.9.3 Natural Systems Group Recommended Areas of Conservation Interest 
The use of hazardous materials would be similar for this alternative as for the Proposed Action 
Alternative.  Therefore, impacts associated with this alternative would be similar to those 
described for the Proposed Action Alternative. No USACE Jurisdictional Wetlands Impacts 
Alternative 

To avoid any impacts to USACE wetlands, only approximately 1,122 acres of uplands on the 
western side of Horse Creek (5 percent of the total acreage) could be considered for mining.  

The No USACE Jurisdictional Wetlands Impacts Alternative would result a maximum of 1,122 
acres of mining area that would have the potential to utilize equipment, which would generate 
hazardous waste. The types of impacts would be similar to those created by mining, sand and 
clay residuals management, and reclamation described for the proposed action. The quantity of 
hazardous waste generated would be expected to be approximately seven percent in proportion 
to the reduced area being mined.  Impacts to the remainder of the site left undisturbed would be 
similar to those described for the No Action Alternative in Section 4.9.3. 

4.9.4 No Action Alternative 
The site would remain relatively unchanged in the near future if no action is taken and hazardous 
waste generation would be limited to the present level for mobile equipment used as part of 
existing improved pasture and agricultural activities. The long-term changes may include land 
development for agricultural purposes and an increase hazardous waste generation as part of 
increased urbanization. 
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4.10 AIR QUALITY 
The FDEP routinely measures ambient air quality in the vicinity of phosphate mines located in 
Polk County.  Specifically, FDEP has operated a network of stations that monitor PM and 
particulate matter with an aerodynamic diameter equal to or less than PM10 monitors for many 
years.  A summary of the data collected by FDEP over the last ten years (1991 to 2000) is 
presented in Table 4.10-1.  As shown in Table 4.10-1, FDEP has not reported any exceedances 
or violations of the annual or 24-hour average PM10 ambient air quality standard (AAQS) of 50 and 
150 micrograms per cubic meter (µg/m3), respectively.  In fact, Polk County is classified by FDEP 
as being in attainment with the AAQS for all criteria pollutants typically released by sources 
associated with the phosphate industry.  Although FDEP does not collect ambient data in Hardee 
County, there is nothing unique about the existing and proposed operation of the phosphate 
industry in Hardee County that would render the air quality any different than that measured in 
Polk County.   Based upon historical ambient air quality data collected during the past 25 years in 
Polk and Hillsborough Counties adjacent to active mining operations, there is no evidence to 
support the conclusion that mining of the Ona tract would cause air quality in Hardee County to 
fail to attain any of the NAAQS in the future. 

A discussion of IMC's proposed Ona Mine operation and associated sources of emissions is 
presented below.  The same BMPs currently used by IMC and other phosphate companies in 
Polk County are proposed by IMC for its operations in Hardee County.  If necessary, IMC would 
obtain the proper construction permits and update its Title V Air Operation Permit to reflect the 
new operations associated with the Ona expansion. 

4.10.1 Proposed Action Alternative 
4.10.1.1 Mining Methods 
4.10.1.1.1 Dragline Mining (IMC’s Proposed Action) 
The dragline mining operation proposed by IMC involves the clearing of vegetation, the removal of 
overburden, the extraction of the phosphate matrix, and various support and maintenance 
operations.  Each of these activities has the potential to generate air emissions that can impact 
ambient air quality.  These releases include fugitive PM emissions from the movement of heavy 
equipment and earth moving activities, as well as PM, CO, SO2, nitrogen oxides (NOx), and 
volatile organic compound (VOC) emissions from the combustion of gasoline and diesel fuel.  
Additionally, fugitive PM emissions may result from wind erosion of exposed soils.   

Dragline mining requires that land be cleared in advance of the actual mining operation. Areas 
with significant numbers of trees must be cleared well in advance of the mining operation to allow 
for the removal of woody material (i.e., stumps, limbs, etc.) that could interfere with the mining 
process. In such areas, additional land is typically cleared in anticipation of the onset of the rainy 
season to avoid problems with moving heavy equipment on saturated soil.  Wind erosion of 
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exposed soil and movement of heavy equipment on cleared land can result in the generation of 
fugitive PM emissions.  

IMC proposes to burn the vegetation on land to be mined in accordance with the state open 
burning regulations (i.e. Chapter 62-256, F.A.C.). The stated intent of the FDEP in promulgating 
Rule 62-256 was to allow open burning only when it is conducted in a manner, under conditions, 
and within certain periods that would reduce or eliminate the deleterious and nuisance effect of air 
pollution (F.A.C., 1994).  

The impact of land clearing activities on air quality, either through mechanical means or by 
burning, would be minimal since the amount of land burned or exposed at any given time would 
be limited to the amount that can be mined in the near future, and IMC would adhere to the 
requirement of the opening burning regulations.  These measures would reduce the magnitude 
and duration of emissions.  

Once the land is cleared, IMC would use draglines to remove the overburden, extract the 
phosphate matrix, and reclaim the land.  The draglines proposed by IMC for use at the Ona site 
would be electrically powered.  As such, they would not be sources of air pollutants associated 
with the combustion of fossil fuels. However, the draglines would be sources of fugitive PM 
emissions generated by earth moving activities.  Because the overburden and mined materials 
are generally wet, fugitive PM emissions would only occur in isolated instances when surface 
areas become dry.  Since these emissions would be confined to the vicinity of the dragline off-site 
impacts to air quality are expected to be negligible.  

Another source of air emissions associated with the proposed mining operation is vehicular traffic 
associated with transportation of operation and maintenance personnel on the roadways within 
the mine area.  Emissions from these vehicles include CO, NOx, SO2, PM, and VOC associated 
with combustion of gasoline and diesel fuel, as well as fugitive PM emissions generated by traffic 
on unpaved roads.  Fugitive PM on the roads would be controlled by watering and limiting vehicle 
speed, as needed. These emissions would have minimal off-site impact since they are intermittent 
and would be confined to the mine site. 

4.10.1.2 Matrix Transport 
4.10.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
IMC is proposing to mix the phosphate matrix extracted by the dragline with water in a shallow, 
ground level depression at the point of mining creating slurry.  This slurry would be transported 
by pipeline, initially to IMC's existing Fort Green beneficiation plant and later to a new 
beneficiation plant to be located at the Ona site. Since the matrix would be handled in slurry 
form and electric motors would be used to power the pumps, there would be no emissions 
associated with the proposed matrix transport system. 
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4.10.1.2.2 Conveyor Transport 
There are several sources of fugitive dust emissions associated with conveying systems: 
entrainment of dust exposed surfaces caused either by the wind or the velocity of the belt, the 
transfer of material to, from, and between conveyors (material transfer points), and to a lesser 
extent, spills and material carryover (dust that statically or physically adheres to the return side of 
the belt).  The largest source of PM emissions during conveyor transport is from material transfer 
operations. 

Given the generally high moisture content of the conveyed phosphate matrix, fugitive dust 
emissions are not expected to be significant from tube conveyors, or V- or U-shaped belts, but 
greater than those for slurry transport operations. 

4.10.1.3 Matrix Processing 
4.10.1.3.1 Conventional Beneficiation (IMC’s Proposed Action) 
Initially, there would be no air emissions at the Ona site from the beneficiation process as IMC is 
planning to transport the matrix slurry via a pipeline to their existing beneficiation plant located at 
their Fort Green facility.  Eventually, IMC plans to construct a beneficiation plant at the Ona site. 
None of the component operations associated with conventional beneficiation are considered to 
be significant air pollution sources. There would be no concentrates/fertilizer, rock drying, or other 
stationary combustion sources at the Ona Beneficiation Plant.  Although there might be some 
wind erosion losses from product dumping into rail cars, onto pebble storage piles, or fugitive PM 
emissions resulting from road traffic, these sources would be intermittent and located away from 
the property boundaries.  Therefore, they should not contribute significantly to off-site impacts on 
air quality.   

IMC would construct a soda ash delivery, storage, and transfer system at the future Ona 
Beneficiation Plant.  Particulate matter emissions from the unloading and storage system would 
be controlled using a baghouse, wet scrubber, or equivalent control equipment, and constructed 
and operated in accordance with FDEP rules and air permits.  Again, since this source would be 
centrally located within the Ona site and emissions would be minor and intermittent, this source 
should not result in measurable impacts to ambient air quality.    

Transfer and storage of some of the flotation reagents could result in emissions of VOCs.  
Reagents can include #2 fuel oil, fatty acids, amines, soda ash, diesel fuel, sulfuric acid, and tall 
oil.  For example, when a diesel fuel tank is filled, the vapor headspace, containing gaseous 
VOCs, would be vented to the atmosphere.  Similar emissions could result from the handling and 
storage of fatty acids, amines, and fuel oil.  However, since the vapor pressures of these materials 
are low (i.e., do not readily evaporate), emissions would be quite small.    
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4.10.1.4 Plant Siting 
4.10.1.4.1 IMC’s Proposed Plant Location  
There is nothing unique about IMC's proposed location of the beneficiation plant in regards to the 
generation of PM emissions.  The potential sources of PM and VOC emissions would exist 
regardless of the location of the facility.  However, since IMC is proposing to centrally locate the 
plant within the Ona site, any emissions would disperse and not adversely affect off-site ambient 
air quality.     

4.10.1.4.2 Other Plant Locations 
Since most of the PM emissions from the proposed beneficiation operation are near ground-level 
fugitive releases, these emissions are not expected to carry very far from the facility location.  
Therefore, as long as the beneficiation operation is centrally located within the property, potential 
air quality impacts from the facility would remain similar.  The closer the facility is located to the 
edge of the property boundary, the greater the potential for off-site impacts would likely be. 

4.10.1.5 Water Management 
None of IMC's proposed or optional water management practices are expected to have a 
significant affect on ambient air quality in the vicinity of the Ona site. 

4.10.1.6 Waste Management 
Neither IMC's proposed or optional waste management practices are expected to differ 
significantly with regards to impacts on ambient air quality.  Chemical flocculants may be used to 
speed the consolidation of clay for the proposed waste management method (Conventional 
Disposal Method) or for either of the optional methods (sand/clay mixing or conventional disposal 
with sand/clay capping).  If chemical flocculants were used, there would be minor impacts to the 
ambient air from fugitive PM emissions resulting from transfer, mixing, and storage of chemical 
flocculants. 

4.10.1.7 Reclamation 
4.10.1.7.1 Conventional (IMC’s Proposed Action) 
During reclamation, earthmoving equipment and vehicular traffic would generate fugitive PM and 
combustion emissions (PM, CO, SO2, NOx, and VOCs) as the land are recontoured. Emissions 
associated with fugitive dust would rapidly disperse over the open mine site resulting in minimal 
impacts to ambient air.  Once the land is recontoured, IMC would employ the use of quick 
germinating temporary cover crops to control fugitive PM emissions until natural seeding and 
permanent revegetation takes place.    
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4.10.1.8 Product Transport 
4.10.1.8.1 Rail (IMC’s Proposed Action) 
The fugitive PM emissions expected during railcar loading were included in the discussion for the 
beneficiation plant.  The only other emissions that would occur from railcar transportation of the 
product would be the products of combustion (PM, CO, SO2, NOx, and VOCs) from the diesel fuel 
used to power the trains.    

4.10.1.8.2 Truck Transport 
One option to transporting the product by rail would be to transport it by truck.  Fugitive and 
combustion-related emissions (PM, CO, SO2, NOx, and VOCs) from using trucks to transport the 
product would be similar to those for railcar with one notable exception.  The use of trucks to 
transport the product would result in additional fugitive PM emissions from vehicular traffic on 
unpaved roads. As such, IMC's proposed use of railcars to transport the product would result in 
lower emissions compared to truck transport. 

4.10.2 IMC’s Original Area to be Mined Alternative 
This alternative has the potential to generate air emissions that can impact ambient air quality, 
including fugitive PM emissions from the movement of heavy equipment and earth moving 
activities, as well as PM, CO, SO2, nitrogen oxides (NOx), and volatile organic compound (VOC) 
emissions from the combustion of gasoline and diesel fuel.  Additionally, fugitive PM emissions 
may result from wind erosion of exposed soils.  These impacts would be similar to those 
described for the Proposed Action Alternative.  However, because of the greater number of acres 
being disturbed, there is the potential for air quality impacts to be slightly greater. 

4.10.3 Natural Systems Group Recommended Areas of Conservation Interest 
As with the other two action alternatives, this alternative has the potential to generate air 
emissions that can impact ambient air quality, including fugitive PM emissions from the movement 
of heavy equipment and earth moving activities, as well as PM, CO, SO2, nitrogen oxides (NOx), 
and volatile organic compound (VOC) emissions from the combustion of gasoline and diesel fuel.  
Additionally, fugitive PM emissions may result from wind erosion of exposed soils.  These impacts 
would be similar to those described for the Proposed Action Alternative.  However, because of the 
lesser number of acres being disturbed, there is the potential for air quality impacts to be slightly 
less. No USACE Jurisdictional Wetlands Impacts Alternative 

To avoid any impacts to USACE wetlands, approximately 1,122 acres of uplands on the western 
side of Horse Creek (5 percent of the total acreage) could be considered for mining. 

The No USACE Jurisdictional Wetlands Impacts Alternative would result a maximum of 1,122 
acres of mining area that would have the potential to utilize equipment, which would generate 
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localized air quality impacts.  The types of impacts would be similar to those created by mining, 
sand and clay residuals management, and reclamation described for the proposed action.  
Impacts to the remainder of the site left undisturbed would be similar to those described for the No 
Action Alternative in Section 4.10.3. 

4.10.4 No Action Alternative 
The impacts to the ambient air quality due to the termination of the project would be expected to 
be consistent with the current, mostly agriculture, use of the land. 

4.11 NOISE 
4.11.1 Proposed Action Alternative 
Central to all noise analyses and projections are the well-documented scientific principles that 
noise levels diminish with distance, and that disorganized sound pressure levels, such as 
equipment noise, do not travel as far as organized sound pressure levels, such as music; this is 
why humans hear the approaching car or tractor radio well before they hear the car or tractor.  
Absent any sound absorption materials, such as forested areas, sound dissipates in open space, 
such as a mall parking lot, at the rate of: 

L2 = L1 - 20 log (D2/D1), where 
L2 is the noise level at distance 2 (D2) 
L1 is the noise level at distance 1 (D1) 

Using this equation and numerous measurements of noise related to phosphate mining and 
beneficiation plant operation, it is possible to project the noise levels that would be generated by 
the proposed Ona Mine. 

The Ona site is currently vegetated with a mixture of improved pasture surrounded by native 
vegetation in the form of rangeland, upland forests, and herbaceous and forested wetlands.  
Approximately forty percent of the land has been improved to support agricultural operations and 
twenty percent is covered with wetland vegetation, leaving about 40 percent of the land as native 
uplands.  However, development is presently underway in the vicinity of the Ona site, including 
several thermal power plants and a wastewater treatment plant.  Therefore, an increase in noise 
levels in the vicinity of the Ona site can be anticipated. 

4.11.1.1 Mining Methods 
4.11.1.1.1 Dragline Mining (IMC’s Proposed Action) 
Extensive noise surveys of active mining areas, including draglines and all related equipment 
have been conducted by the USEPA, the Hillsborough County Environmental Protection 
Commission (HCEPC), FIPR, and other privately and publicly funded research organizations.  All 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-126 

October 2002  

of these measurements recorded noise levels of between 50 to 75 dBA within a distance of 200 
feet (IMC, 2002).  For example, in February, May, August, and December of 1994, Ping, et al 
(1996), measured noise levels generated by four different types of draglines.  These draglines 
included models 1150B, 1260W, 1250B, and 752.  The draglines were in operation at the Noralyn, 
Clear Springs, Phosphoria, and Fort Green Mines, respectively.  The results of the testing showed 
that the Clear Springs dragline produced the highest noise energy and Fort Green produced the 
lowest.  The regression line generated for the Clear Springs dragline using all equivalent 
continuous sound level measurements taken during field monitoring ranged from a high of 
approximately 93 dBA at a distance of 50 feet, to a low of 55 dBA at 1117 feet.  The highest 
measurements taken were 94 dBA and 63 dBA at approximately 43 feet and 800 feet, 
respectively (Ping, et al, 1996).  

In an extensive analysis, HCEPC concluded that a setback distance of 600 feet would ensure, 
with a margin of safety, that Hillsborough County's nighttime noise standard of 55 dBA would be 
met at all times, given that the majority of their measurements taken 400 feet away ranged 
between 53 and 56 dBA, with a maximum of 58 dBA (IMC, 2002).  Additionally, measurements 
taken by Ping, et al (1996) of the four dragline showed that 55 dBA was maintained at 1,117 feet 
at Clear Springs, 611 feet at Noralyn, 505 feet at Phosphoria, and 463 feet at Fort Green.  The 
average for all four draglines for the four testing periods in 1994 is 667 feet.   

Decibel levels between 55 and 65 dBA are considered discretionary.  The distance needed to 
maintain 65 dBA is 445 feet at Clear Springs, 212 feet at Noralyn, 160 feet at Phosphoria, and 
136 feet at Fort Green.  The average for all four draglines for the four testing periods in 1994 is 
238 feet.  Based on the measurements taken, all of the draglines except Clear Springs generated 
56 dBA or less at a distance of 500 feet.  The Clear Springs dragline generated 64 dBA.  At a 
distance of 500 feet, the average noise level for all four draglines for the four testing periods was 
approximately 57 dBA.   

These analyses demonstrate that the 500-foot setback imposed by the Hardee County LDC 
should allow noise levels in adjacent properties to be approximately 55 dBA, which is considered 
an acceptable level of impact. 

IMC has requested a variance of the Hardee County 500-foot setback to allow the draglines to 
operate at a distance of less than 500 feet, and to produce decibels in excess of 75 dBA.  The 
noise generated by draglines is from the ventilating fans, which can be reconfigured or muffled to 
reduce the noise levels.  In addition, IMC would modify the work schedule for those locations 
where noise is an issue for residences, and would not work the nighttime shift (Smith, 2002). 

Noise impacts would be minor where the 500-foot setback is maintained.  With the 
implementation of mitigation measures described above, noise impacts would be moderate where 
the setback is less than 500 feet.  All noise impacts would be temporary for any location since the 
draglines are mobile and move around the site in accordance with the mine plan. 
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4.11.1.2 Matrix Transport 
4.11.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
Using pipeline slurry to transport the mined matrix is a low noise operation and would not 
adversely impact the areas along the route of travel. 

4.11.1.2.2 Conveyor Transport 
Using conveyors to transport the matrix is also a low noise operation, except near matrix transfer 
points where noise levels can be higher, but in the same range as a matrix pump.  

4.11.1.3 Matrix Processing 
4.11.1.3.1 Conventional Beneficiation (IMC’s Proposed Action) 
Noise generated by the proposed Ona Beneficiation Plant is not expected to be noticeable to 
public receptors because the nearest possible receptor site is over 4,000 feet away.  As discussed 
in Section 4.11.1.1 noise impacts from dragline operations would be within noise standards at a 
distance of 500 to 600 feet.  Therefore, at a distance of 4,000 feet noise energy generated by the 
beneficiation plant would have dissipated to less than noticeable levels. 

4.11.1.4 Plant Siting 
4.11.1.4.1 IMC’s Proposed Plant Location  
The noise levels attributable to normal plant operations would be about 58 dBA at the entrance 
road intersection with SR 64, about 35 dBA at the western edge of the Ona Rural Center 
community, and about 42 dBA at the closest possible off-site location (i.e., about 4,000 feet 
away); all of these projections assume that all land between the beneficiation plant and the 
receptor site have been cleared of all vegetation.  Due to the dense forested vegetation that would 
be maintained between the plant site and the receptor sites due to the location of the "areas of 
conservation interest," actual noise levels would not likely be discernable from other existing 
sources of noise. 

4.11.1.4.2 Other Plant Locations 
Alternate plant site #1 is approximately 3,500 feet from the closest possible off-site location.  
Therefore, noise characteristics would be similar to the proposed site and minimal impacts are 
anticipated. 

Alternate plant site #2 is approximately 2,000 feet from the community of Ona.  Although closer to 
Ona than the proposed site or alternate site #1, a distance of 2,000 feet is adequate for noise 
energy generated by the beneficiation plant to have dissipated to less than noticeable levels.  This 
is particularly true given that noise impacts from dragline operations, which are somewhat higher 
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than for beneficiation plants, have been shown to be within the noise standard of 55 dBA at a 
distance of 500 to 600 feet.  

4.11.1.5 Reclamation 
4.11.1.5.1 Conventional (IMC’s Proposed Action) 
Land reclamation activities have been monitored by USEPA and privately-funded researchers.  
Sound levels measured about 200 feet away ranged from 68 to 78 dBA.  At a distance of 500 feet, 
these noise levels would decay to between 60 and 70 dBA, which falls within levels defined as 
acceptable during daylight hours.  Note that reclamation activities are conducted during daylight 
hours, and would occur adjacent to a specific receptor site only once for a period of three to six 
months. 

Upon completion of land reclamation activities, noise levels would likely return to the ambient 
levels that existed prior to mining activities. 

4.11.1.6 Product Transport 
4.11.1.6.1 Rail (IMC’s Proposed Action) 
The noise impacts due to rail transport of the final product is expected to be minimal as a total of 
170 rail car loads per day are anticipated; distributed over two to three trains. 

4.11.1.6.2 Truck Transport 
Using alternate forms of product transport (i.e., heavy haul trucks) would significantly increase the 
noise along the transportation route, considering 660 truckloads per day would be anticipated.   

4.11.2 IMC’s Original Area to be Mined Alternative 
Noise impacts associated with this alternative are similar to those described for the Proposed 
Action Alternative.  However, because the number of acres to be disturbed is greater, the mining 
period may be longer and therefore, the period of time associated with the described noise 
impacts may be longer.   

4.11.3 Natural Systems Group Recommended Areas of Conservation Interest 
Noise impacts associated with this alternative are similar to those described for the Proposed 
Action Alternative.  However, because the number of acres to be disturbed is fewer, the mining 
period may be shorter and therefore, the period of time associated with the described noise 
impacts may be shorter.   
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4.11.4 No USACE Jurisdictional Wetlands Impacts Alternative 
To avoid any impacts to USACE wetlands, approximately 1,122 acres of uplands on the western 
side of Horse Creek (5 percent of the total acreage) could be considered for mining. 

The No USACE Jurisdictional Wetlands Impacts Alternative would result a maximum of 1,122 
acres of mining area that would have the potential to utilize equipment, which would generate 
noise.  The types of impacts would be similar to those created by mining, sand and clay residuals 
management, and reclamation described for the proposed action.  Impacts to the remainder of the 
site left undisturbed would be similar to those described for the No Action Alternative in Section 
4.11.3. 

4.11.5 No Action Alternative 
Under this alternative, no mining activities would occur at the Ona site.  Therefore, no noise would 
be generated by mining activities.  Development is presently underway in the vicinity of the Ona 
site, including several thermal power plants and a wastewater treatment plant.  Therefore, an 
increase in noise levels in the vicinity of the Ona site can be anticipated.  

4.12 SOCIOECONOMICS 
Development of the Ona Mine would provide access to the recovery of phosphate; a naturally-
occurring, non-renewable resource that has limited availability.  Phosphate is an essential 
component of commercial fertilizers that are used worldwide to increase crop yields and meet 
demands for feeding the people around the world.  

IMC's proposed Ona Mine would provide supplies of phosphate rock to its’ two 
concentrate/fertilizer plants located in Polk County, and its two plants located in southern 
Louisiana.  It would also allow for supplies to be provided to other domestic and international 
phosphate rock customers throughout the next 16 to 24 years. 

Phosphate deposits are located around the world, but not all deposits are considered mineable. 
West central Florida currently has the most concentrated and economically recoverable source of 
phosphate in the US. The existing predominant agricultural land use would allow for economical 
extraction of the phosphate from the land.  However, if the land use should change, perhaps to 
moderately dense residential or industrial, there is the potential for permanent loss of access to 
the phosphate.   

If this natural resource in southwestern central Florida could not be extracted and utilized, IMC 
would need to search for alternate sources of phosphate, and the US supply of phosphate could 
be severely impacted (IMC, 2002).  The US produces the most phosphate in the world, while 
Morocco and China rank second and third, respectively.  Currently, Florida is providing 
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approximately 75 percent of the US supply of phosphate fertilizer and approximately 25 percent of 
the world's supply (FIPR, 2001a).   

Nationally, mining of the Ona site would, in part, offset record negative trade imbalances through 
the export of phosphate fertilizers.  Beyond the central Florida and Tampa Bay regions, the 
phosphate rock extracted from the Ona site, following its conversion into fertilizer, would continue 
to generate economic benefits to the region in the form of export revenue when either the fertilizer 
itself, or the citrus, grain, meat, or poultry products produced from it, are exported.  Fertilizer and 
food exports are one of a relatively few trade categories that consistently produce favorable trade 
balances for the US (IMC, 2002). 

Phosphate mining and fertilizer manufacturing activities in Florida are a major part of the region's 
industrial base.  The economic benefits that accompany the industry's presence include the direct 
employment of almost 8,000 people, and employment of up to 40,000 others in second- and third-
tier supporting businesses, most of whom earn wages that exceed the average Florida per capita 
income (IMC, 2002).   

Locally, the property taxes paid to Hardee County during the next 16 to 24 years would be 
significantly increased over the current property tax yield, thereby offering the citizens of Hardee 
County either increased services from local government or a lower property tax rate (IMC, 2002).  
Mining of the Ona tract would generate up to $8 million annually in severance tax proceeds that 
would be shared between the state and Hardee County (IMC, 2002). 

4.12.1 Proposed Action Alternative 
Human impacts likely to result from this project include: 1) increased property tax revenue to Polk 
and Hardee Counties during the life of the mine; 2) a continuation of the existing trip generation 
levels on SR 37, SR 62, and old SR 37 for the commensurate time-period and eventually 
increased traffic on SR 64 and CR 663 (the Fort Green-Ona Road); and, 3) an employment center 
shift from Fort Green to Ona.  Socioeconomic impacts are based in part on the number of 
employees a project generates, and the resulting demand that these employees and their families 
have on community facilities and services (see Section 3.12.3 for a description of these services). 

IMC anticipates that up to 50 new employees would be required for the proposed action 
alternative.  The greatest increase in demand for community facilities and services would result 
under a scenario where all of these new employees relocate to Hardee County.  This would be a 
primary socioeconomic consideration.  This scenario is unlikely since many new employees would 
commute from existing residences, primarily in Polk and Hardee Counties.   

Additionally, under this scenario, the location of these 50 new employees to Hardee County would 
result in an increase in population of no more than 153 persons.  This is based on the assumption 
that, 1) each employee is married, and 2) the household size is similar to the statewide average 
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household size.  Based on the statewide average, these 50 households would also have 53 
children, and approximately 41 of these children would be school-aged.   

4.12.1.1 Mining Methods 
4.12.1.1.1 Dragline Mining (IMC’s Proposed Action) 

A. Economic Considerations 

Conversion of land from agricultural use would result in an economic loss of both land value and 
production value of the Ona site.  As shown in Table 4.2-1, a total of 7,821.8 acres would be 
converted from agricultural use.  The vast majority of these acres (7,006.5) are improved pasture, 
144.5 are unimproved pasture, 368.2 are woodland pasture, 93.4 are field crops, and 209.2 are 
citrus groves.  The value of the acreage is approximately $12,242,909 (see Table 4.12-1).  Along 
with the agricultural land value change, there would be the loss of agricultural output for a period 
of time.  However, this conversion is likely to be temporary for some of the acres.  As discussed in 
Section 4.13.1.4.1, post-reclamation land use would include 3,534 acres as agricultural use (e.g., 
pasture). Due to the rural nature of Hardee County and the small acreage of higher value land 
(i.e., citrus and field crops), the loss of agricultural land would likely result in replacement 
elsewhere in the county in subsequent years.  The estimated value of the loss of agricultural 
output is approximately $2,501,389 (see Table 4.12-1).   

Continued use of the existing facilities at the Fort Green Mine in Polk County in lieu of their 
dismantling in 2010 means that the Fort Green Mine property would likely continue to be 
appraised at least at its current value of $1.5 million.  This includes the 140 acres of land occupied 
by the plant site, the entrance road, and the access corridor connecting these facilities with 
Hardee County.  At the 1999 millage rate of 17.666 mils, Polk County would realize approximately 
$27,000 annually in property taxes from the continued operation of these facilities.  Although 
construction of similar facilities in Hardee County would be deferred, tax proceeds to Hardee 
County would increase significantly when mining of the Ona site is approved.  The increase would 
result due to the mining of more acres and the use of additional draglines in the county. 

Mining approval of the Ona site would, in part, prevent the deterioration of the region's base of 
higher paying jobs for mining, beneficiation and concentrates/fertilizer production.  The Ona mine 
and the recovery of phosphate rock would directly generate additional ad valorem tax receipts, 
severance tax receipts, and fees to Hardee County.  With the receipt of these revenues, which 
would exceed the funding needed to oversee the project, Hardee County can fund other needs to 
meet the goals of promoting other economic and employment opportunities. 

From a US trade perspective, mining of the Ona site would, in part, offset record negative trade 
imbalances through the export of phosphate fertilizers. 

The location of the beneficiation plant at Fort Green in lieu of Ona during the initial years of mining 
would not likely result in a meaningful change in employment opportunities for residents of Hardee 
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or Polk Counties.  Increasingly, over the past twenty years, IMC has employed more Hardee 
County residents and this gradual trend is expected to continue into the future. 

Forestry Resources  

The commercial viability of forestry resources in the central Florida region has been, and would 
continue to be, marginal because the costs to transport harvested timber to saw and paper mills 
often exceed the value of the timber.  Thus, this proposal to mine the Ona site would not 
materially affect economic forestry activities. 

The principal forestry resources currently present on the property are the slash and longleaf pines 
growing in over 1,400 acres of flatwoods communities.  The pine timber would be harvested in 
advance of clearing the areas for mining.  Therefore, the timber value would not be lost.  
Additionally, mining would not disturb over one-third of these communities.  IMC has committed to 
the reclamation of pine flatwood communities.  As a result, there would be no adverse economic 
impact to forestry resources. 

Public Water and Wastewater Facilities  

The IMC Ona Mine infrastructure would provide all necessary potable and wastewater treatment 
capacity, thereby eliminating the need for reliance upon publicly funded services.  The long-term 
modest increase in employment would not result in any significant residential or commercial 
construction, and therefore would not result in any significant indirect increase in water or 
wastewater needs due to development. 

No public stormwater conveyance structures are located in the area except for road right-of-way 
drainage systems.  No increase in stormwater conveyance to these facilities is proposed, and as a 
result, no adverse impacts to these facilities are anticipated. 

Law Enforcement, Fire Protection, and Emergency Medical Services 

Demand for law enforcement, fire protection, and Emergency Medical Services (EMS) at IMC 
mines has historically been very low and IMC has no reason to forecast an increase in demands 
upon Hardee County's law enforcement, fire protection and EMS resources.  IMC would provide 
for primary security at the mine and beneficiation plant.  Implementation of health and safety plans 
and ongoing health and safety practices and training would minimize needs for EMS and 
healthcare services. 

There would be no indirect impacts to these services since indirect residential and commercial 
development is not anticipated to be significant. 

Solid Waste 

Solid waste for public solid waste management impact assessment purposes excludes the sand 
and clay residuals used in back-filling mined land as part of the land reclamation process.  Also 
excluded from this discussion are scrap steel, pipe, and other industrial materials, all of which are 
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sold as scrap for recycling.  Thus, at the mine and the existing Fort Green and the proposed Ona 
Beneficiation Plants, the solid waste stream would consist of the domestic solid waste generated 
by the mine employees, office trash, and trash from the mine maintenance shops (e.g., parts 
boxes, shrink wrap, etc.)(IMC, 2002).  Spent mobile equipment fluids (e.g., waste motor and 
hydraulic oils, power steering fluids, and anti-freeze), batteries, and tires are collected by vendors 
such as Safety-Kleen® and recycled, as are all non-aqueous solvents (e.g., mineral spirits-based 
parts cleaners).  The average daily volume of the solid waste to be generated, exclusive of the 
recycled items, is estimated to be approximately 500 pounds per day (IMC, 2002).  The 
generation of non-process, non-hazardous, solid waste (i.e., plant trash and garbage) is not 
expected to be excessive nor burdensome to the Hardee County landfill.  The five operating 
draglines would generate about 400 drums per year of waste-grease.  This is a non-hazardous 
material that is burned off-site at an approved facility for energy recovery. 

Transportation 

Transportation facility capital costs would not be incurred due to the proposed development of the 
Ona site because publicly funded transportation improvements would not be required.  
Transportation resources currently present near the Ona site consist of SR 64, CR 663, and 
Albritton, Post Plant, and Vandolah Roads, as well as the CSX Transportation, Inc. rail line that 
bifurcates the site.  With the exception of the Fort Green-Ona Road (CR 663), which is presently 
under reconstruction, all of these transportation resources are in good condition and currently 
provide LOS that exceed state, regional, and local goals.  LOS is assigned a letter designation 
from A through F.  LOS A indicates excellent operations with little delay to motorists at non-
signalized intersections and very low control delay at signalized intersections.  LOS F exists when 
there are insufficient gaps of acceptable size to allow vehicles on the side street to cross safely, 
resulting in extremely long total delays and long queues at non-signalized and signalized 
intersections.  LOS E is typically considered to be the limit of acceptable delay, while LOS F is 
considered to be unacceptable by most drivers (Transportation Research Board, 1997 

The total peak hour directional traffic, including the Ona Mine operations traffic on the highway 
network within the study area is provided on Figure 4.12-1 and Table 4.12-2.  As shown in Table 
4.12-2, the impacted roadway segments are projected to operate at acceptable LOS in the year 
2008 with the proposed Ona Mine operations traffic included.  The background traffic in the 
analysis year 2008 was developed using the annual growth rates shown in Tables 3.12-3 and 
3.12-4.  Figure 4.12-1 shows both the current traffic pattern to the Fort Green facility and the 
projected traffic to the Ona Mine site.  Due to the small number of employees associated with the 
mining component of the mine project, and the migratory aspect of draglines, any increase in 
roadway use would not result in reduced LOS, and changes in traffic patterns would be 
temporary. 
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4.12.1.2 Plant Siting 
The location of the proposed Ona Beneficiation plant at the Ona site would not cause substantial 
changes to the socioeconomic environment.  The beneficiation plant is proposed as a stand-alone 
facility and would not use community facilities and infrastructure such as water supply and 
wastewater treatment and disposal regardless of its location on the property.  There would be no 
change in employment if one of the two other sites is developed and as a result, there would not 
be an anticipated change in population or housing supply/demand.  Furthermore, use of public 
education facilities is anticipated to be negligible and would not be altered if one of the other plant 
sites were considered.  Commuting patterns of beneficiation plant employees would be altered if 
the Proposed Action were not undertaken and one of the other alternate sites were developed.  
Additionally, transportation impacts would be affected since the plant site location would change.  
Given the moderate level of trips generated by the plant employees and the high level of service 
that presently exists on area roadways, a reduction of LOS below the minimum levels prescribed 
by Hardee and Polk Counties is not anticipated.  There would be no anticipated changes to ad 
valorem revenue if the other sites were developed in lieu of the proposed action due to the 
similarity in valuation methodology anticipated and the consistency in millage rates between the 
proposed action and the alternate sites.   

4.12.1.3 Sand and Clay Residuals Management 
4.12.1.3.1 Conventional Settling (IMC's Proposed Action) 
Only a small number of people would be affected by the use of clay settling areas.  Employment 
associated with earth moving and surveying would help to sustain existing employment levels, but 
only for short periods of time throughout the life of the mine.  Existing employment levels are 
modest and no significant increase is expected.  Additionally, no adverse impact to ad valorem 
revenue or community facilities or services is expected. 

4.12.1.4 Reclamation 
4.12.1.4.1 Conventional (IMC's Proposed Action) 
Socioeconomic benefits would accrue to the region as a result of reclamation activities.  
Employment associated with earth moving, surveying and planting would sustain existing 
employment levels.  Because employment levels are modest and no significant increase is 
anticipated, no adverse impact to ad valorem revenue, or community services is expected.  If 
significant land and lakes development occurred in a manner that allowed future residential land 
use, the assessed value of property under this use would increase. This would result in increased 
ad valorem revenue.  Significant demand for development would potentially result in an increase 
in demand for community services and facilities.  If the demand for services increased to the point 
that new facilities or additional community service staff would be required, the increase in ad 
valorem revenues would affect the cost for the new facilities and service providers. 
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4.12.2 IMC’s Original Area to be Mined Alternative 
Social and economic impacts associated with this alternative would be similar to those described 
for the Proposed Action Alternative.  The number of jobs created with alternative is expected to be 
the same as for the Proposed Action Alternative.   

4.12.3 Natural Systems Group Recommended Areas of Conservation Interest 
Social and economic impacts associated with this alternative would be similar to those described 
for the Proposed Action Alternative.  The number of jobs created with alternative is expected to be 
the same as for the Proposed Action Alternative.   

4.12.4 No USACE Jurisdictional Wetlands Impacts Alternative 
This alternative would have similar impacts to the No Action Alternative except for the fact that 
mining 1,122 acres west of Horse Creek would delay the impacts until the mining was completed. 
Then, the possibility of an out-migration of workers looking for employment could increase the 
demand on local and state government for support.  There could also be an increase in the rate of 
vacancies in local housing markets, and thereby, reduce the value of houses in the area.  The 
impacts would be amplified by the loss of employment for construction workers since the 
beneficiation plant would not be built.  Lost revenue could lead to lower levels of community 
services currently provided or anticipated to be provided during the 25 to 30 years that would 
otherwise be the life expectancy of the mine. 

4.12.5 No Action Alternative 
Local area demographics, housing, and community services would experience no significant 
change if the Ona Mine project was terminated due to the low number of mining employees 
unless there was an out-migration of workers looking for employment elsewhere.  Such an out-
migration could increase housing vacancies and reduce the housing values.  Another impact 
would be the loss of employment for constructing the beneficiation plant.  There could also be a 
significant reduction in ad valorem revenue and other fees and taxes that accrue to the state and 
county that would otherwise be generated by the mining project.  This could then lead to a lower 
level of community services currently provided or anticipated to be provided during the mine's life 
(including transportation infrastructure).   

4.13 LAND USE 
As mining progresses on other mines in the area, over time the Ona site would be adjacent to 
active mines located to the north, west, and south.  Power plants are being built near Vandolah 
and the Wauchula Airport.  To the east, rural residential areas (i.e., residences and agricultural 
land on five to twenty acre lots) are likely to increase.  Otherwise, no significant changes in non-
project related land use are expected to occur. 
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4.13.1 Proposed Action Alternative 
4.13.1.1 Mining Methods 
IMC’s proposal to mine and reclaim the Ona site is consistent with the CFRPC's April 1997 SRPP. 
The SRPP is a long-range guide for the physical, economic, and social development of the region 
and the protection of regionally significant resources.  The SRPP implements and furthers the 
goals and policies of the State Comprehensive Plan. 

The proposed action is consistent with the SRPP “Regional Goal 1.6:  Protect or Conserve 
Natural Resources of Regional Significance (NRRS)” and “Policy 1.6.1:  Develop Strategies for 
the Protection of Natural Resources of Regional Significance.”  The mining plans properly balance 
the mutual goals of developing the unique geological resource with the need to avoid impacts to 
the NRRS, and the reclamation plans provide compensatory mitigation for those limited impacts 
that would occur. 

4.13.1.1.1 Dragline Mining (IMC’s Proposed Action) 
Dragline mining would have a moderate impact on land use in the vicinity of the community of 
Ona during the time frame that the dragline is in use in close proximity to developed areas. Light, 
noise and fugitive dust have the potential to affect certain areas for a brief period of time, 
particularly in areas to the east and south of the mine.     

Similar impacts would occur to the residences located near the western boundary of the mine. No 
other land use impacts are anticipated due to the very rural nature of the area and lack of 
development.  The proposed mining effects on agriculture are anticipated to be minor since the 
predominant agricultural use is improved pasture which is prevalent in much of Hardee County 
and west-central Florida and because post reclamation pasture has proven to be successful. 

The moderate impact to land in the vicinity of Ona would be of short duration relative to the life of 
the mine, and would be minimized by set backs to developed land and roads.  Further impact 
minimization techniques are discussed in Sections 4.10 and 4.11. 

IMC plans to mine and reclaim the Ona site are consistent with the Hardee County 
Comprehensive Plan and the Hardee County Mining Ordinance, which is the principal land 
development regulation that addresses phosphate mining in Hardee County.  Consistency with 
the provisions and requirement of the Hardee County Mining Ordinance is demonstrated by the 
analysis presented in this section pertaining to economic benefits and avoiding or minimizing 
environmental impacts.  IMC is requesting the Hardee County Planning and Zoning Board and 
Board of County Commissioners grant a Major Special Exception Use Permit to allow 
implementation of IMC's mining and reclamation plans.   

The Ona site is entirely located within the Agricultural land use category, as well as, in the Mining 
Overlay District as an area intended for mining.  Portions of the Wauchula Airport are depicted as 
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public/institutional land uses that adjoin the Ona site.  Also, the town of Ona, which is classified as 
a Rural Center land use, adjoins the Ona site.  The proposed project is located in the Hardee 
County Comprehensive Plan Mining Overlay District.  Policy L1.10 states, in part, 

“The mining overlay district is to recognize and protect the vital role of phosphate 
mining activities in Hardee County.  This overlay district includes those areas that 
are permitted to be mined, are currently being mined, are in the process of 
reclamation subsequent to mining activity, or are known to be owned by an active 
mining interest and are intended to be mined at some future date.  This overlay 
district is not meant to be definitive, but to indicate general areas where mining 
activities are anticipated to occur.  Lands may be added to, or released from, this 
district, without affecting their ability for mining permits, or uses permissible within 
the underlying future land use classification.  Facilities appropriate to support 
mining activities are permissible.  Agricultural uses are permissible.  Upon 
satisfactory reclamation, such lands would be designated appropriately and 
consistently with the Hardee County Comprehensive Plan”.   

The proposed mining of the Ona site is consistent with Policy L.1.10.  They both state the 
extraction and processing of minerals is permitted within the Agricultural land use classification.  
Agricultural uses, primarily citrus and cattle production, would be occurring on-site prior to mining 
activities and post-reclamation.  No residential or commercial uses are proposed. 

IMC would generally comply with the provisions of the Hardee County Unified LDC.  IMC is, 
however, requesting that the Hardee County Planning and Zoning Board and the Board of County 
Commissioners grant waivers of certain provisions of Section 2.06 of the LDC.  Specifically, IMC 
is requesting:   

1. A reduction in the number of air quality monitor stations required;   

2. A reduction in the number of rain gauges required; 

3. Approval to reclaim a wetland within one-half mile of the Ona Rural Community Center in 
Section 33, Township 34 South, Range 24 East; and,  

4. Approval of noise levels in excess of 75 decibels at those property lines where the 
approved setback distance would be less than 500 feet or waived by the adjoining 
landowner.   

Similar to current practice, IMC would, in the future, request adjustments to the mining setback 
provisions established by Section 2.0606 of the LDC.  These requests would accompany IMC's 
Annual Unit Review Submittals as required by Section 2.0605 of the LDC.  All requests for 
alternate setback distances would either be based upon waivers signed by the adjoining 
landowners or upon other technical justifications. 
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4.13.1.2 Plant Siting 
4.13.1.2.1 IMC’s Proposed Plant Location  
The location of the proposed beneficiation plant is ideally situated from a land use compatibility 
perspective.  The facility is located in the central portion of the mine and set back from SR 64 by 
approximately 500 to 600 feet.  The plant is remote from both the community of Ona and the few 
residences that are located in proximity to the western boundary of the proposed mine.  Policy 
L1.6 in the Hardee County 2000 Comprehensive Plan states: 

“Industrial uses within an Agricultural area may be permitted only when such 
activity is related to the extraction or processing of minerals; or when related to 
agriculture; or is of a scale and nature that would not be acceptable in a Town 
Center.  Other industrial uses such as power plants or manufacturing or processing 
facilities may be permitted, and shall have access to a collector or arterial roadway, 
shall meet all local regulations, and shall be appropriately buffered from 
surrounding land uses, including agricultural uses.” 

4.13.1.2.2 Other Plant Locations 
Two other plant locations are shown on Figure 2.2-1.  Alternate Plant Site #1 is the site that was 
previously proposed by MCC.  It is located approximately 1.5 miles to the north, northwest of the 
community of Ona and is near the existing deep wells.  It is a remote location that has been 
identified for building the clay settling ponds and is also located adjacent to Conservation Area #9.  
For these reasons, IMC decided to eliminate this location as a plant site (IMC, 2002).  

Alternate Plant Site #2 is located approximately 0.5 mile to the north, northwest of the community 
of Ona (within Conservation Area #11).  The potential for impacts on the community of Ona, and 
the types of vegetation communities on this proposed plant site led IMC to propose that the area 
not be disturbed.  Therefore, this alternate plant site was eliminated (IMC, 2002). 

4.13.1.3 Sand and Clay Residuals Management 
4.13.1.3.1 Conventional Settling (IMC's Proposed Action) 
The vicinity of the clay settling areas is remote in relation to the area's community facilities. There 
would be no land use compatibility issues due to the remote locations being surrounded by land 
being mined and by the clay settling areas being removed from residential and community areas.  
Therefore, there would be no impacts from the proposed clay settling areas. 

4.13.1.4 Reclamation 
4.13.1.4.1 Post Reclamation Land Use 
Chapter 62C-16 of the Florida Administrative Code and Hardee County Ordinance #1999-02 
collectively prescribe the minimum standards for phosphate-mined land reclamation in Hardee 
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County.  Upon completion of mining disturbance on the land, each acre mined or used to support 
mining operations would be reclaimed to meet or exceed the regulation requirements.   

The proposed land use for the Ona site after reclamation would be primarily agricultural (as is its 
current land use), supplemented with wetlands and wildlife habitat.  Table 4.2-1 shows the various 
types of vegetation cover proposed.  All vegetation communities in the 300, 400, 500, and 600 
FLUCFCS-85 series are suitable for use as wildlife habitat.   

Once mining is completed, the land would generally be reclaimed as the same use it currently has 
under the Hardee County Land Development Code, and would continue to be regulated.  The 
potential for use would be quite varied and affected by the reclamation plan.  The reclamation plan 
has positioned various land use features in consideration of two primary objectives, the potential 
future use and preservation of existing resources.  These reclamation features are described in 
more detail in Sections 2.2.8 and 4.22. 

Figure 3.12-6 shows that once reclamation of the 20,676-acre Ona site is complete, approximately 
6,978 acres in Part A would be completely reconveyed to the original owners, and up to 10,037 
acres in Part B would be partially reconveyed to the original owners (IMC, 2002).  Since the prior 
owners are principally in the cattle ranching business, it is reasonable to project that this acreage 
would be used primarily for agricultural purposes.  The land returned to the owners would be a 
diverse mix of reclaimed lands including reclaimed clay settling acres, uplands, and wetlands.  
Approximately 20,654 acres are owned fee simple by IMC.  It is also reasonable to assume that 
much of the property would revert to agricultural use as well. Notable exceptions include the 
possibility of sporadic commercial, residential, and industrial development along SR 64 and 
Albritton, Post Plant, Vandolah and Fort Green-Ona Roads.  Of these land uses, commercial 
development is most probable adjacent to the Ona Rural Community Center.  Industrial 
development is most probable adjacent to the Ona Rural Community center or near the 
intersection of Vandolah and Fort Green-Ona Roads, where the combined presence of a Florida 
Power Corporation substation, the CSX Transportation, Inc. railroad, the Florida Gas 
Transmission natural gas pipeline, and two merchant power plants are under construction.  
Residential development is most probable in an isolated, sporadic fashion along any of the paved 
roads and along Vandolah and Albritton Roads where the reclamation plan calls for the creation of 
several lakes. 

With respect to the 3,534 acres that would be reclaimed for agricultural use (e.g., pasture), it 
would be speculative to project the rate of or the probability that such lands would be converted to 
more intensive agricultural operations such as citrus groves or vegetable row-crop farms.  It is well 
documented that the lands back-filled with sand or reclaimed by contouring overburden are well 
suited to citrus production, and the reclaimed settling areas are well suited for vegetable or row-
crop production.   
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Consequently, it is more logical that these reclaimed upland areas, if readily accessible by roads, 
would be converted to more intensive agricultural uses than would the "no-mine areas of 
conservation interest," or converted to reclaimed wetlands simply due to the cost of land clearing 
and providing drainage. 

Considerable portions of the post-reclamation vegetative conditions (see Figure 2.2-12) would be 
directed by IMC toward natural habitat.  IMC has agreed to not disturb 4,901 acres of the most 
significant natural habitat on the site and to specifically reclaim/restore another 8,975 acres to 
specific habitat types.  This means that approximately 65 percent of the site would consist of 
specific "targeted" natural habitat types. 

As the fee simple owner of most of the Ona site, IMC has various options to utilize the property 
when mining operation is complete.  These could include leasing for agricultural use, direct sale of 
property, establishment of agricultural development operations, and commercial, industrial or 
residential development.  Portions of the property might be donated as habitat corridors.  
However, IMC believes the most likely scenario would be that a majority of the Ona site would be 
used as agricultural lands, with large areas remaining as undisturbed habitat, similar to current 
conditions.   

As part of the proposed action, IMC would grant four conservation easements at the Ona site and 
one conservation easement on the adjoining Fort Green Southern Reserves site (see Figure 4.2-
1).  These conservation easements would cover about 20 percent of the property, and would be 
granted to the State of Florida and managed in perpetuity. 

4.13.1.4.2 Conventional (IMC's Proposed Action) 
The proposed reclamation technique has proven to be successful in restoring land for a variety of 
land use purposes that presently exist on-site and are likely to continue as reclamation is 
accomplished.  Based on past experience, use of reclaimed areas for pasture, row crops and 
silviculture can be successfully accomplished.  The most likely use scenario as expressed above 
is compatible with existing and anticipated conditions on and adjacent to the site. 

4.13.2 IMC’s Original Area to be Mined Alternative 
Land use impacts associated with this alternative would be similar to those described for the 
Proposed Action Alternative.   The floodplains associated with Horse, West Fork Horse, and 
Brushy Creeks would be undisturbed.  However, no other areas of ecological interest would be 
protected.  Therefore, the post reclamation land use would be similar to the Proposed Action 
Alternative, but more of the site would be disturbed and reclaimed.   
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4.13.3 Natural Systems Group Recommended Areas of Conservation Interest 
Land use impacts associated with this alternative would be similar to those described for the 
Proposed Action Alternative.  The floodplains associated with Horse, West Fork Horse, and 
Brushy Creeks would be undisturbed.  The portion of the floodplain associated with Oak Creek 
that is south of SR 64 would also be undisturbed.  Numerous areas of ecological interest would be 
protected.  Therefore, the post reclamation land use would be similar to the Proposed Action 
Alternative, but more of the site would be undisturbed.  The reclamation plan would be attempt to 
create habitat and stream corridors.   

4.13.4 No USACE Jurisdictional Wetlands Impacts Alternatives 
This alternative offers the benefit of not mining near the community of Ona.  It would enhance the 
land use compatibility in and around Ona where mining areas would otherwise abut the 
community.  Mining would be limited to less than 1,100 acres on the western side of Horse Creek, 
which would still have some impact on the relatively small number of homes located in that area.  
However, these impacts would be mitigated by the required set backs from residences and the 
relatively small acreage would limit the time the land would be actively mined.  The mining 
impacts would be the same for these western boundary residences as with the proposed Ona 
Mine project. 

4.13.5 No Action Alternative 
No land use change would likely result in the vicinity of Ona under the No Action Alternative.  
Land use change under this alternative would be non-existent or minor, and adverse impacts 
would not be anticipated.   

Under this alternative, it is conceivable the Ona site could be developed.  Although limited in type 
and extent of development, ranchette-type development, similar to land use patterns on the 
western side of the property, could occur on the mine during the timeframe of the proposed mine. 

4.14 AESTHETIC RESOURCES 
From the adjacent roadways and aerial viewpoints, the Ona site is currently a mixture of pasture, 
natural upland, wetland, rangeland, forest, and agricultural uses.  Large, contiguous natural 
systems are present along the floodplain of Brushy Creek and north of the community of Ona.  
Mining activities would alter the current views of the Ona site.  Discussion follows on how the 
mining activities would impact the area. 
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4.14.1 Proposed Action Alternative 
4.14.1.1 Mining Methods 
Visual impacts created by the mining process would result in the removal of about three-quarters 
of the current vegetation at a rate that would average about one square mile per year.  Visual 
impacts adjacent to SR 64 would occur around mining year 15.  The property visible from Ona 
and from the Fort Green-Ona, Albritton, and Vandolah Roads would be disturbed in the last six to 
seven years of the mining phase of the project. Prior to reclamation, the changes in the viewshed 
would be similar to other active mines in the area.  Most local travelers on the roadway network 
are accustomed to the mining activity that can be viewed from public right-of-way and since there 
are no visually significant areas on or near the mine site, no significant impact is expected. 

4.14.1.1.1 Dragline Mining (IMC’s Proposed Action) 
Dragline mining would occur in the proximity of SR 64 and the three collector roads referenced 
above.  Views of dragline mining activities would be more frequent along SR 64 because of the 
greater traffic along the highway and the extent of mining to occur along this road.  Approximately 
6.5 miles of highway frontage would be mined over the duration of the mine life, primarily along 
the north side of SR 64.  Visual impacts would be similar to those presently experienced along SR 
62, which is parallel to and north of SR 64.  Impacts would be mitigated by roadside ditch and 
berms systems, setbacks, and the duration of mining activity along highway frontage.  Because 
there are no visually significant areas or designated scenic resources, adverse impacts are not 
expected to be significant.  Impacts to Fort Green-Ona Road, Albritton Road, and Vandolah Road 
are considered less due to the smaller areas along the roads that would be subjected to mining 
and the significantly fewer viewers traveling along these roads. 

The draglines would be illuminated at night to provide a safe work place and to facilitate mining.  
The illuminated draglines would be noticeable whenever an uninterrupted line of sight exists 
between the dragline and the receptor.  The lighting intensity is diminished because the dragline 
and mine operations lighting is focused to illuminate the active work areas such that only 
tangential beams of light reach off-site receptors.  Also, light intensity diminishes rapidly with 
distance such that lighting of mining areas would be noticeable, but would most likely not be 
offensive, except potentially when mining occurs immediately adjacent to property boundaries.  As 
mining progresses across the site and passes near adjacent residences, lighting would be 
noticeable to the nearby residents for only about three months.   

IMC is requesting a waiver to Section 2.06.06A.01 of the Hardee County Land Development 
Code, which prohibits mining operations within 500 feet of residential structures.   
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4.14.1.2 Matrix Transport 
4.14.1.2.1 Slurry Matrix Transport (IMC’s Proposed Action) 
Visual impacts from slurry matrix transport would be insignificant.  Due to the low profile of 
equipment used for transport, views of matrix transport would be very infrequent and of limited 
duration. 

4.14.1.2.2 Conveyor Transport 
Visual impacts from conveyor matrix transport would also be insignificant for the same reasons as 
the slurry transport.  Views of the low profile of conveyor matrix transport equipment would be 
very infrequent and of limited duration. 

4.14.1.3 Plant Siting 
4.14.1.3.1 IMC’s Proposed Plant Location  
Lighting at the proposed Ona Beneficiation Plant would be provided to ensure a safe working 
environment under federal mine safety and health administration rules.  However, the 
beneficiation plant site would be approximately 500 to 600 feet from SR 64 such that the natural 
buffering between the plant and the road would significantly reduce the visibility of the plant during 
daylight and nighttime conditions. 

The lighting impact to the few homes adjacent to the Ona site would be similar to other brightly lit 
facilities such as neighboring power plants, highway interchanges and ball fields.  The lighting 
would be noticeable, but not objectionable, because all lights would be aimed at the working 
surfaces and not the adjacent lands.   

4.14.1.3.2 Other Plant Locations  
Two other plant locations are shown on Figure 2.2-3.  Alternate Plant Site #1 is the same site that 
was previously proposed by MCC.  It is located approximately 1.5 miles to the north, northwest of 
the community of Ona and is situated near the existing deep wells.  It is a more remote location 
that would have little visual impact on the population in the Ona Mine area or to the community of 
Ona.  

Alternate Plant Site #2 is located approximately 0.5 mile to the north, northwest of the community 
of Ona (within Area of Conservation Interest #11).  This location would have more potential for 
adverse visual impacts than either the proposed site or the Alternate Plant Site #1 due to its 
proximity to the community of Ona, SR 64 and Fort Green - Ona Road.  Visibility from the roads 
could be mitigated somewhat by landscaped berms along the right-of-ways, but light infiltration 
would impact the more densely populated area around Ona.   
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4.14.1.4 Sand and Clay Residuals Management 
4.14.1.4.1 Conventional Settling (IMC's Proposed Action) 
Because there are no visually significant areas on or near the mine site, no significant impacts to 
scenic lands are expected. The view of the landscape near the clay settling areas would be 
altered by the retaining berms surrounding the proposed clay settling ponds.  Depending upon the 
height of these berms, they may possibly be seen from a distance along SR 64 until reclamation is 
completed. 

4.14.1.5 Reclamation 
The proposed reclamation and re-vegetation plan has specifically targeted land that can be 
developed to be positioned along public roadways and access points, thereby resulting in visible 
areas of woodland pastures, upland and wetland forests, rangeland, and marshes being visible 
following mining and reclamation.  During the reclamation process the perimeter ditch and berm 
systems would continue to be in place and provide a visual barrier during reclamation activities.  
As the reclaimed lands mature, the scenic nature of the property is expected to be similar when 
compared to its current conditions.   

4.14.1.5.1 Conventional (IMC's Proposed Action) 
Unlike mining operations, reclamation earthwork and revegetation efforts are rarely conducted at 
night, such that nighttime visible impacts would not occur during this phase of the operation.  
Reclamation equipment would consist of low profile earth moving and grading equipment.  Direct 
views of this activity from any public right-of-way would be very limited and of short duration.  No 
adverse impacts are anticipated. 

4.14.2 IMC’s Original Area to be Mined Alternative 
Aesthetic impacts associated with this alternative would be similar to those described for the 
Proposed Action Alternative.  However, more of the site would be disturbed and reclaimed.   
Therefore, visual impacts may be over a longer period if the mine life is longer.  

4.14.3 Natural Systems Group Recommended Areas of Conservation Interest 
Aesthetic impacts associated with this alternative would be similar to those described for the 
Proposed Action Alternative.  However, less of the site would be disturbed and reclaimed.   
Therefore, visual impacts may be less if the mine life is shorter. No USACE Jurisdictional 
Wetlands Impacts Alternative 

Mining activities under the No USACE Jurisdictional Wetlands Impacts Alternative boundaries 
would result in a reduction of opportunities to view mining operations along SR 64 and in the mine 
vicinity.  Existing views of wetland areas would maintain their current integrity (See Figure 2.1-5). 
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4.14.4 No Action Alternative 
Under the No Action Alternative no mining or reclamation would occur on the Ona site, therefore 
no impacts are anticipated.   

4.15 RECREATION RESOURCES 
The Ona site is composed of privately owned land.  There are no public recreation opportunities 
available at the Ona site due to liability considerations, which limit recreation opportunities to 
invited guests of the owners.  The closest public recreation facility is Pioneer Park near Zolfo 
Springs (approximately four miles from the easternmost border of the Ona mine).  Other nearby 
recreational facilities can be found in Zolfo Springs (approximately five miles from the eastern site 
boundary) and in Wauchula (approximately six miles from the eastern site boundary).   

4.15.1 Proposed Action Alternative 
4.15.1.1 Mining Methods 
4.15.1.1.1 Dragline Mining (IMC’s Proposed Action) 
IMC proposes to reclaim 1,034.5 acres of mined lands as open water, predominantly in the form 
of lakes.  The total post-reclamation area of open water is projected to be 1,065.1 acres.   

There would be no direct adverse impact from the mining activities on recreational opportunities.  
There would be a beneficial effect of providing additional recreational opportunities with the lakes.   
These new lakes and any ancillary facilities are not likely to have an adverse economic impact on 
existing facilities because the nearest public recreational facility is approximately four miles from 
the eastern mine boundary.  The existing recreational facilities would not experience an increase 
in use by employees involved with mining since many of them already work at the Fort Green 
Mine and because the employees would not need to relocate into the area.    

4.15.1.2 Waste Sand and Clay 
4.15.1.2.1 Conventional Settling Disposal (IMC's Proposed Action) 
Due to the distance of the settling areas from the nearest public recreational facility near Zolfo 
Springs (approximately eight miles east of the settling areas), there would be no direct impacts to 
existing recreational facilities from the proposed conventional settling process.  There would be no 
indirect impacts from this settling process due to the low number of employees involved and the 
employees having no need to relocate to the area.  Without relocating to the area the employees 
do not become potential users of either the present public recreational facilities or any future 
recreational facilities provided through reclamation of the clay settling areas. 
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4.15.1.3 Reclamation 
Recent local examples of recreational opportunities created through the reclamation process 
include the Peace River Park in Polk County and the Hardee Lakes project north of the Ona site, 
which would be the first lakes in Hardee County to become publicly available.  The reclamation 
plan for the Ona site includes approximately 12 lakes that would cover approximately 1,034.5 
acres, which would be located near public roadways and surrounded by a park-like landscaping 
(see the IMC CDA, NEB #6 Community Value NEB).  Regardless of donation parties, favorable 
recreation opportunities are expected to occur in the area as a likely result from development of 
the Ona site. 

4.15.1.3.1 Conventional (IMC's Proposed Action) 
The conventional clay settling pond disposal process would not have any direct impacts on the 
recreational opportunities after reclamation has been completed since there is no geographic 
conflict in their proposed locations on the reclamation plan (see Figure 4.8-2).  The settling ponds 
are positioned to allow for the lakes and recreational areas to be placed near public roads and to 
have public access.   

4.15.2 IMC’s Original Area to be Mined Alternative 
Like the Proposed Action alternative, there would be no direct adverse impact from this alternative 
on recreational opportunities.  There would be a beneficial effect of providing additional 
recreational opportunities through the development of lakes.  These new lakes and any ancillary 
facilities are not likely to have an adverse economic impact on existing facilities because the 
nearest public recreational facility is approximately four miles from the eastern mine boundary.  
The existing recreational facilities would not experience an increase in use by employees involved 
with mining since many of them already work at the Fort Green Mine and because the employees 
would not need to relocate into the area.   Natural Systems Group Recommended Areas of 
Conservation Interest 

Like the Proposed Action alternative, there would be no direct adverse impact from this alternative 
on recreational opportunities.  There would be a beneficial effect of providing additional 
recreational opportunities through the development of lakes.  Although, the number of lakes 
developed may be less with this alternative than for the other two action alternatives.  Any new 
lakes and ancillary facilities would not likely have an adverse economic impact on existing 
recreational facilities because the nearest public recreational facility is approximately four miles 
from the eastern mine boundary.  The existing recreational facilities would not experience an 
increase in use by employees involved with mining since many of them already work at the Fort 
Green Mine and because the employees would not need to relocate into the area.    
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4.15.3 No USACE Jurisdictional Wetlands Impacts Alternative 
This alternative would limit the mining area to less than 1,100 acres west of Horse Creek.  This 
limitation would reduce the acreage available for reclamation and restrict the space available for 
creating lakes and open areas that could be used for public recreation in the future. 

4.15.4 No Action Alternative 
There would be minor impacts to usage of public recreational facilities due to loss of the low 
number of employees for the mining project.  There may be some indirect impacts if the 
employees had to move their households out of the area to find employment elsewhere. This 
might result in reduced usage of the existing public recreation facilities.  

The No Action Alternative would also remove the opportunities for the land to be reclaimed and 
redeveloped into space that would provide public recreational facilities and activities.  There are 
no naturally occurring lakes in Hardee County and this alternative would eliminate the plans to 
develop approximately 12 lakes, totaling more than 1,000 acres, with some to be specifically 
designed for public access and recreation. 

4.16 HISTORIC PROPERTIES 
4.16.1 Proposed Action Alternative 
The MCC studied the historical and archaeological resources at the Ona site in the 1970's. These 
resources were studied again by IMC in 1997, 1999, and 2000.  The SHPO has concurred that 
none of the historic structures identified on the site are eligible for listing on the NRHP.  Therefore, 
no additional research is required (see SHPO letters in Appendix C). 

Although several archaeological sites were identified during the conduct of numerous surveys, 
only two of these sites were considered potentially eligible for listing in the NRHP. Site 8HR5 is an 
aboriginal site that has been scientifically mitigated (i.e., excavated) to the satisfaction of the 
SHPO (letter dated May 15, 2000, Appendix C) (PAR, 1982).   

Site (8HR779) was identified and considered potentially eligible for listing in the NRHP (SAR, 
1999).  The SHPO concurred in their letter dated March 14, 2001; therefore, additional research is 
required for this site.  IMC proposes to conduct Phase II testing to determine the eligibility of site 
8HR779 for listing in the NRHP.  If the site were determined eligible, IMC would proceed with data 
recovery from this site to mitigate any impact and to obtain concurrence from the SHPO that 
mining activities would not have an adverse effect. These activities and coordination under 
Section 106 of the NHPA would be completed prior to conducting any ground-disturbing activities 
in the area (IMC, 2002).   
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In the event that previously unidentified historic properties or human remains are found during 
earth disturbing activities, IMC would follow procedures established in their notification policy 
(IMC, 2002).  

Therefore, the Proposed Action Alternative and any of the mining methods studied would not have 
a significant adverse impact on historic resources.   

Coordination has been initiated with representative of the Seminole and Miccosukee Tribes.  
Therefore, impacts to historic resources of importance to these Nations have not been determined 
at this time. 

4.16.2 IMC’s Original Area to be Mined Alternative 
Impacts to historic resources associated with this alternative would be similar to those described 
for the Proposed Action Alternative.  Phase II testing would be conducted to determine the 
eligibility of site 8HR779 for listing in the NRHP.  If the site were determined eligible, IMC would 
proceed with data recovery from this site to mitigate any impact and to obtain concurrence from 
the SHPO that mining activities would not have an adverse effect. These activities and 
coordination under Section 106 of the NHPA would be completed prior to conducting any ground-
disturbing activities in the area (IMC, 2002).   

In the event that previously unidentified historic properties or human remains are found during 
earth disturbing activities, IMC would follow procedures established in their notification policy 
(IMC, 2002).  

4.16.3 Natural Systems Group Recommended Areas of Conservation Interest 
Impacts to historic resources associated with this alternative would be similar to those described 
for the Proposed Action Alternative.  Although fewer acres would be disturbed, site 8HR779 would 
be affected.  Phase II testing would be conducted to determine the eligibility of site 8HR779 for 
listing in the NRHP.  If the site were determined eligible, IMC would proceed with data recovery 
from this site to mitigate any impact and to obtain concurrence from the SHPO that mining 
activities would not have an adverse effect. These activities and coordination under Section 106 of 
the NHPA would be completed prior to conducting any ground-disturbing activities in the area 
(IMC, 2002).   

In the event that previously unidentified historic properties or human remains are found during 
earth disturbing activities, IMC would follow procedures established in their notification policy 
(IMC, 2002).  



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-149 

October 2002  

4.16.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Impacts associated with the No USACE Jurisdictional Wetlands Impacts Alternative would be 
similar to those described for the Proposed Action Alternative. 

4.16.5 No Action Alternative 
No mining activities would occur at the Ona site under this alternative.  Therefore, site (8HR779) 
would not undergo the phase II testing, and its’ significance would remain undetermined.  
Furthermore, any remaining unidentified sites may be disturbed by development activities at the 
Ona site (e.g. agricultural conversion of land into groves or row crop operations) that are not 
regulated by cultural resources preservation laws such as the NHPA.  Therefore, this alternative 
has the potential to adversely impact archaeological resources.  No impacts to historic structures 
would occur.   

4.17 PUBLIC HEALTH AND SAFETY 
4.17.1 Proposed Action Alternative 
As with any large project, there is the potential for public health and safety to be an issue.  Four 
areas of concern relative to public health and safety include: 1) radiation exposure; 2) catastrophic 
dam failure; 3) on-site accident, and; 4) on-site preparedness.  These concerns and IMC’s 
proposed plan for prevention and/or response are described in the following sections. 

4.17.1.1 Radiation 
Soils contain uranium, radium, and a number of other radioactive elements derived from uranium. 
Uranium-238 is the parent of a chain of radioactive materials known as the Uranium Series.  
Uranium-238 decays to thorium-234 and this process of radioactive decay continues through 13 
different radionuclides until a stable isotope (lead-206) is reached.  Each different radionuclide 
exhibits different radiological characteristics, including different types and energies of radiation, 
half-life, and metabolic characteristics.  These differences result in different potentials for radiation 
dose to humans. 

From a potential health effect standpoint, the key members of the Uranium Series are Radium-
226 and Radon-222.  Radium-226 is generally recognized as the indicator radionuclide for 
potential radiological impacts from the phosphate industry.  This is because of its long half-life and 
the types of radiation it emits.  Radon-222, the immediate decay product of Radium-226 is an inert 
gas that can seep through soils and enter structures that are constructed on those soils providing 
the potential for its decay products (known as radon progeny) to build up in some structures.  
Polonium-210, one of the decay products of Radon-222, has been detected in elevated 
concentrations in the phosphate district and can be of concern because of the type of radiation it 
emits.  All of these radioactive materials are known to cause adverse health effects at high 
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concentrations.  However, the concentrations of these radionuclides that have been observed in 
the central Florida phosphate district are close to normal background levels and are lower than 
concentrations that are known to cause adverse health effects. 

The typical Florida resident receives a total dose of approximately 200 mrem of radiation each 
year from natural background (FIPR, 1986a). These natural background doses are considered 
safe and have never been shown to produce any adverse health effects.  In fact, no adverse 
health effects have ever been shown to result from radiation doses much higher than the average 
natural background radiation doses.  Only radiation doses that are many times the average 
natural background dose may produce adverse health effects (Roessler, 2002). 

The potential for activities associated with phosphate mining to cause an increase in the risk of 
individuals being exposed to Radium-226 or Radon-222 levels above those that they would 
encounter without mining, has been studied for decades.   Four primary areas of concern have 
been studied extensively.  They include 1) drinking water contamination; 2) food chain 
contamination; 3) construction on reclaimed lands; and, 4) direct exposure of phosphate industry 
workers.  In general, the results of the various studies show that, with the exception of 
construction on reclaimed lands, there is no increase in risk associated with any of these areas of 
concern.  The following sections discuss the concerns and the results of the studies that have 
been conducted. 

4.17.1.1.1 Drinking Water Contamination 
As described in the Areawide EIS, the primary contaminant associated with water is Radium-226.  
This is a naturally occurring radioactive material with a very long half-life (1,600 years) that is 
produced as natural uranium decays in soil and rock.  Different areas have greater amounts of 
uranium (and therefore Radium-226) than in other locations.  Drinking water sources from rock 
formations with higher amounts of radium will likely have higher concentrations of Radium-226 
than water from other sources.   For example, the USGS found that public water supply samples 
in Iowa had concentrations of Radium-226 in excess of 16.9 pCi/L before treatment (USGS, 
1998).  

The USEPA as well as Chapter 62-550 of the F.A.C. (2000) established maximum contaminant 
levels (MCLs) for combined Radium-226 and 228 and for gross alpha radiation in drinking water. 
The MCL is a maximum permissible level of a contaminant that is not anticipated to cause 
adverse health effects when a human drinks it, over a lifetime of consumption and also takes into 
consideration feasible treatment technologies and monitoring capabilities. The MCL for combined 
Radium-226 and 228 is 5 pCi/L. The MCL for gross alpha is 15 pCi/L.    

The USEPA estimates that the additional lifetime risk associated with drinking water containing 
5pCi/L of Radium-226 and 228 is about one in 10,000.  This means that if 10,000 people were to 
consume two liters of this water per day for 50 years, an estimate of one additional fatal cancer 
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would likely occur among the 10,000 exposed individuals.  According to the USEPA model, as the 
level of radium increases, so does the risk.  For example, increasing the concentration of radium 
from 5 to 10 pCi/L would increase the lifetime risk from approximately one to two additional deaths 
per 10,000 individuals.  The risk associated with consuming water containing 5 pCi/L of radium for 
one year is comparable to one chest X-ray (Maryland Department of the Environment, 2002). 

Mean radioactivity values for water samples collected as part of the Areawide EIS are shown in 
the following table, and demonstrate the presence of naturally occurring radium in groundwater 
throughout central Florida (USEPA, 1978). 

Central Florida Area 
Where Samples Were 

Collected 

Lower Floridan 
Aquifer 

Upper Floridan 
Aquifer 

Surficial Aquifer 
System 

Nonmineralized  1.4 pCi/L 5.1 pCi/L --- 
Mineralized but 
Unmined 

2.0 pCi/L 2.3 pCi/L 0.17 pCi/L 

Mineralized and Mined 1.96 pCi/L 1.61 pCi/L 0.55 pCi/L 
Source: USEPA, 1978 

Pre-mining radiation concentrations in groundwater samples collected during the 1976 MCC EIS 
study, and as part of IMC’s CDA process, are described in Section 3.7.3.2.1, and also show the 
existence of naturally occurring radium in the aquifers.   

Relative to concerns about clay settling ponds, in 1975, a USEPA study stated, “The total 
concentration of Radium-226 in every effluent discharge sample analyzed was less than 3.0 
pCi/liter” (USEPA, 1975).  These findings were confirmed by the USGS who found that, “Pond 
water had low gross alpha and Radium-226 concentrations and produced no impact on the 
surficial or Floridan aquifers.  The high surface area of the clay particles effectively removes 
radionuclides from the process water” (USGS, 1984). 

In 1977 USEPA conducted a study of the effects of the phosphate industry on Radium-226 in 
groundwater in central Florida.  The study concluded that there was no significant difference in 
dissolved Radium-226 concentrations in the water table aquifer between areas impacted by 
mining and those unmined areas of mineralization (USEPA, 1977).   

The Florida State University (1987) found that concentrations of soluble Radium-226 in samples 
taken on the Suwannee River were higher in downstream stations remote from phosphate mining 
operations than for samples taken directly from the drainage of the phosphate district.  
Specifically, the researchers “…could detect no significant difference in the radium concentration 
downstream from mining activities.”  Similarly, Mitsch et al. (1984) reported that both Radium-226 
and Radon-222 concentrations for samples taken from wells located in the vicinity of a phosphate 
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mine in Aurora, North Carolina, were relatively low when compared to concentrations found 
elsewhere in the state. 

More recently, the US Department of Health and Human Services, Agency for Toxic Substances 
and Disease Registry (1994) found that there was no pathway for human exposure to radiation 
through drinking water.   

Even if the concentration of Radium-226 in drinking water did increase as a result of phosphate 
mining activities, the established drinking water standard would not likely be exceeded.  
Additionally, according to Dr. Roessler, only radiation doses that are many times the average 
natural background dose may produce adverse health effects.  Therefore, as concluded in the 
Areawide EIS (USEPA, 1978) and the MCC EIS (1976), the potential for adverse human health 
effects from exposure to increased radiation in drinking water as a result of phosphate mining 
activities is minor.  

4.17.1.1.2 Food Chain Contamination 
As more and more reclaimed mined land are being used for agricultural purposes, the question 
arises as to the radionuclide content of crops grown on these lands for direct human consumption, 
as well as in beef when cattle have grazed on forage from these lands.  The following sections 
describe the research available in these areas. 

Crops grown on Reclaimed Lands 

In 1986, Guidry, et al completed the study "Radioactivity in Foods Grown on Florida Phosphate 
Lands."  The purpose of the study was to characterize and quantify levels of radionuclides in 
foods grown on phosphate lands, and to estimate the radiation dose to consumers of these foods.  
The results showed that radionuclide content of some foods, especially leafy vegetables, were 
higher if the crop was grown on reclaimed land versus control or non-mineralized land, but that 
the total quantities of radionuclides were small even under worst case conditions.  A typical 
individual eating foods grown on reclaimed lands would experience a small percent increase in his 
total yearly radiation dose from all environmental sources combined.  The total increase in intake 
of radionuclides from these foods was a small percent of the limits suggested by several scientific 
and regulatory authorities (Guidry, 1986).   

In 1990, Guidry, et al., studied the radioactivity in foods grown on reclaimed mined phosphate 
lands in the central Florida phosphate district.   This study was a follow up to previous research 
that looked at radioactivity in foods grown on a variety of land types including unmined and mined 
lands.  The 1990 study, however, focused primarily on foods grown on reclaimed clay lands.  The 
results of the study indicated, as in the initial study, that concentrations of Radium-226 and Lead-
210 observed in foods grown on mined phosphate lands were statistically higher than 
concentrations of these radionuclides exhibited in foods grown on unmined phosphate lands 
(Guidry, 1990).  
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However, although the radioactivity concentrations measured in foods grown on mined phosphate 
lands were found to be statistically higher than in foods grown on other lands, the radiation dose 
to the consumers of these foods was found to be only a small fraction of the dose received by an 
average individual from other environmental sources of radioactivity. The study evaluated the 
worst case or maximum dose to a hypothetical person who obtains all of the foods sampled in this 
study from reclaimed clay lands and the remainder of their diet from the general food pool.  This 
person was estimated to receive 19.1 mrem per year in committed effective dose equivalent from 
the ingestion of the radionuclides reported in this study.  This is 2.7 mrem per year more than the 
estimated radiation dose to an individual who obtains all of their foods from lands unaffected by 
phosphate deposits or phosphate mining.  Both of these dose levels are not considered to cause 
a significantly increased health risk (Guidry, 1990).  

These findings were substantiated by a study conducted by the University of Florida and 
published by FIPR in 1996.  This study showed that although phosphatic clay does contain 
elevated levels of radionuclides, these are not passed to plants and animals in the human food 
chain, and pose minimal risk to human or animal health (FIPR, 1996). 

In addition to research regarding human health effects of crops or forage grown on reclaimed 
phosphate lands, studies have also been conducted to assess whether there are any potential 
health effects related to the use of phosphogypsum as an agricultural supplement.   

In 1998, the University of Florida published a study called, “Impact of High Rates of 
Phosphogypsum on Radon Emissions and on Radioactivity and Heavy Metals in Soils, 
Groundwater, and Bahiagrass Forage.”  For the study, large quantities of phosphogypsum were 
applied to crops to determine if there would be statistically significant measured differences in 
Radium-226 and Radon-222 in several resources including forage.  Statistically significant 
differences were found.  However, even with large quantities of phosphogypsum application 
radiation levels were low enough as to not pose a health risk.  The researchers concluded that 
normal rates of phosphogypsum application, which would be much lower than the rates used for 
the study, also would not pose a significant health risk.  Therefore, radionuclide uptake by foods 
grown on lands to which phosphogypsum has been added is minimal, and well within established 
dietary tolerances (FIPR, 1998a).  

Livestock and Waterfowl  

As described earlier, studies have shown that although phosphatic clay does contain elevated 
levels of radionuclides, these are not passed to plants and animals in the human food chain 
(FIPR, 1996).   

In 1986 the Florida Audubon Society tested radioactivity levels in two groups of animals – aquatic 
reptiles (American alligators, softshell turtles, and Florida cooter turtles) and terrestrial mammals 
(armadillos).  Regardless of whether the bones were collected from mined, mineralized-unmined, 
or unmineralized land, the alligator bones contained low concentrations of radium.  Additionally, 
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the radium concentrations in the Armadillos showed no statistically significant differences between 
the sites.  There was a difference in radionuclide content of turtles from mine-impacted areas 
relative to off-site specimens.  However, the study concluded that the radiation levels found were 
low enough that consumption of the meat posed no significant human health risk (FIPR, 1986b). 

Clay settling ponds are attractive to waterfowl, but also contain elevated levels of trace elements 
and radionuclides naturally associated with phosphate ore.  The University of Florida, Department 
of Wildlife and Range Sciences conducted a study to determine the levels of nine radionuclides 
and 18 potential heavy metal contaminants present in the tissues and skeletons of four species of 
waterfowl that commonly inhabit wetland areas in the phosphate mineralized regions of central 
and northern Florida.  Two of the species, wood ducks and mottled ducks, are also hunted for 
sport and consumption, and represent a potential route for radionuclides to enter into the human 
food chain.  The study found that Radium-226 levels that are higher in the substrate of the settling 
ponds than in natural wetlands were reflected in elevated concentrations in the bones for all four 
species.  Radium-226 levels in the soft tissues were consistently less than in the bones, and did 
not appear to represent an increased threat to humans eating the tissue (FIPR, 1986c).  

In 2001, a University of Florida study concluded that consumption of beef that grazed on 
grassland or hay where phosphogypsum was applied, did not present a radiological health risk for 
humans.  Thus, the effect on radionuclides in forage is not a major concern in the application of 
phosphogypsum to forage land (FIPR, 2001b). 

Given the results of research regarding crops grown, or livestock and wildlife foraging on 
reclaimed phosphate lands, no adverse health impacts to the human food chain are anticipated.  

4.17.1.1.3 Construction Considerations 
In the mid-1970's, studies showed that indoor radiation levels in some homes in the central Florida 
phosphate district had levels of radioactivity higher than normal background levels.  The highest 
levels were in homes built on land reclaimed from open pit phosphate mining operations, where 
the soil was naturally enriched in uranium (FIPR, 1988b).   

The primary element of concern is radon. Radon is part of our environmental radiation exposure, 
and soils constantly emit radon.  However, it has a tendency to build up in dwellings, and its levels 
can vary widely.  Radon is a colorless, odorless, and tasteless gas, but it is radioactive.  

Radon can enter a home through cracks in the home's foundation, dirt floors, pores in block walls, 
floor drains, and sumps.  While radon usually enters through the basement or lower floors, it also 
circulates throughout the entire house.  Radon levels can vary greatly, even in the same 
neighborhood.  Primarily, radon levels depend on how easy it is for the radon to get into the home 
and the amount of radon in the ground under the home.  Only through lack of ventilation and 
decay into the Radon daughter products does the exposure become an issue. Radon 222 alone is 
not a carcinogen. 
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It is widely accepted that most of the radioactive materials in phosphate ore and in various 
products and by-products of the beneficiation process tend to remain with the rock and the clay 
wastes.  Therefore, the expected concentrations of radiation on the clay settling areas after 
reclamation would be higher than the existing conditions and other reclaimed areas of the site.  
Consequently buildings constructed on reclaimed settling ponds could potentially have higher 
indoor radon levels.  However, radon gas emanation from clay ponds is minimal because of the 
high moisture content and low permeability. Radon gas has a half-life of 3.8 days and most of it 
becomes trapped in the water and clay.  Reclaimed ponds are also poor places to construct a 
structure so indoor concentrations are not an issue.  The highest levels of indoor radiation 
measured by the EPA and others in the 1970’s were homes built on debris or tailing soils with 
high gas emanation rates. This type of soil with relatively high phosphate content is not produced 
through reclamation in current mining areas. 

Because of concerns about naturally occurring radon levels in Florida, the state developed 
residential building code standards.  These standards provide construction guidelines for passive 
radon control, such as radon-resistant foundation styles (ventilated crawl space, or an improved 
monolithic slab) (F.A.C. 9B-3, 1995).  Additionally, techniques have been developed for reducing 
radon levels in existing buildings.  Such techniques might include soil suction or sealing cracks, 
increasing house ventilation or house pressurization systems (USEPA, 2002c).  

Research has shown that these techniques are effective in reducing radon levels in homes of 
varying construction techniques whether they are built on unmined or mined lands (FIPR, 1988b).  
Therefore, with appropriate mitigation measures adverse impacts associated with the construction 
of buildings on mined phosphate lands appears to be no greater than when constructed on 
unmined lands with naturally elevated radon levels.  

4.17.1.1.4 Phosphate Worker Health 
The health of workers within the phosphate industry was evaluated as part of the Areawide EIS, 
which found that between 1950 and 1969 there was no increase in mortality due to lung cancer in 
the Polk County where the phosphate industry was most active (USEPA, 1978).  These findings 
were corroborated in a University of North Carolina study of male phosphate industry workers 
between 1949 and 1978, which concluded “there is no consistent evidence that industry-specific 
exposures have been associated with mortality excesses in the Florida phosphate industry” 
(University of North Carolina, 1984).  Nonetheless, in 1995 the University of Washington 
conducted a follow-up study that further assessed the health of the same group of workers that 
were studied in 1984.  The findings of the study showed that: 

• “Florida phosphate industry workers have the same or slightly lower total death rates than 
the national population. 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-156 

October 2002  

• Male workers have experienced relatively small overall excesses in lung cancer mortality 
rates compared to national rates, but slightly lower lung cancer mortality rates relative to 
the local county rates. 

• There have been slight, but consistent, elevations of motor vehicle accident mortality rates 
in both male and female workers. 

• There is no consistent evidence linking lung cancer risk with employment in particular jobs 
or with specific phosphate industry workplace exposures” (University of Washington, 
1995). 

A 1998 study found that most workers employed by the phosphate companies receive training 
that is commensurate with the level of radiation hazard they encounter on the job.  Worker 
exposure is limited to a mean annual total effective dose equivalent of 5,000 mrem per year.  The 
study found it “extremely unlikely that this limit would be approached or exceeded” (FIPR, 1998b).   

In addition, the study found that service industry workers are often not trained in radiation safety, 
and are therefore subject to public dose limit of a mean annual total effective dose equivalent of 
100 mrem per year. This study found that with one exception, service industry workers on 
phosphate company sites or at remote service company locations, received doses far below the 
100 mrem per year limit.  The only exception was for workers involved in tank cleaning.  The most 
significant component of the total effective dose equivalent for these workers is the inhalation 
dose.  The study recommended that workers in areas of airborne dust or mist should be trained in 
the proper use a NIOSH/MSHA-approved respirator (with a proper fit), and encouraged to use 
them (FIPR, 1998b).  

Given the findings of the 1998 study and the repeated findings that there is no evidence linking 
lung cancer risk with employment in the phosphate industry, no adverse impact on worker health 
or safety from radiation exposure is anticipated. 

4.17.1.2 Catastrophic Dam Failure 
The potential for catastrophic dam failure is taken into consideration when siting clay settling 
areas.  Of particular concern is the size and location of an impoundment relative to adjacent 
property owners.  IMC is required to conduct a detailed failure analysis during the FDEP 
permitting process for each dam prior to construction.  All of the settling area dams would be 
designed in accordance with Chapter 62-672, F.A.C. by a licensed professional geotechnical 
engineer experienced with dam construction.  IMC has recognized that the presence of above 
grade dikes adjacent to Horse and Brushy Creeks is a public concern.  IMC has stated that the 
procedures for the construction, operation, and reclamation of clay settling areas would exceed 
the requirements of Chapter 62-672, F.A.C., which are designed to minimize the possibility of 
discharge from settling areas into the environment that would not meet discharge standards.  With 
a design that meets or exceeds Chapter 62-672, F.A.C., the possibility of impacts is remote 
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because: 1) of the low probability of failure; and, 2) there is little to no development adjacent to or 
down-gradient of the settling areas.  The greatest concern would be a potential to flood SR 64 if a 
settling area dam should fail. 

4.17.1.3 On-Site Accident 
The second area evaluated addressed an on-site accident from the industrial processes.  A 
review of the reagent properties to be used as part of the beneficiation process and the expected 
storage volumes of each was considered.  This information was used to evaluate the potential 
impacts of a catastrophic tank failure both on-site and off-site.  All aboveground storage tanks 
would be permitted as required by Chapter 62-761, F.A.C., and other applicable state and federal 
rules, which include secondary containment, as appropriate.  As required by permitting, spill 
prevention plans and containment systems would be prepared by IMC in accordance with 
applicable regulatory programs.   

4.17.1.4 On-site Preparedness 
The third area of safety was to evaluate the expected on-site safety plan in order to address the 
preparedness of on-site employees to react to an accident as well as the planned coordination 
and communications with police, fire, EMS, etc. 

Construction, inspection, and maintenance of the settling area dams would be performed by IMC 
in accordance with FDEP requirements specified in the F.A.C., Chapter 62-672 (as recently 
amended), as well as all other applicable local, state and federal requirements. 

Selection of dam sites would be based on factors such as topographic relief, avoidance of 
wetlands or floodplains, location of roads, out-parcels, proximity to the beneficiation plant and/or 
mine access corridors.  Sites would need to be at least 400 acres in size, in a generally 
rectangular shape, to provide the minimum dam length for a given storage volume. 

Proper access and toe roads would be constructed and maintained to facilitate adequate dam 
inspections.  Grass on the dams would be maintained to prevent erosion and mowed to allow 
visibility for inspection.  Supervision of safe freeboard levels is a requirement of all inspections.  All 
findings would be reported in compliance with Chapter 62-672 (F.A.C.). 

IMC employs various levels of technically competent personnel to perform periodic inspections 
and maintenance of retaining dikes: 

1. A Mine Waste System Operator (WSO) would inspect all dam operations at least once 
each 8-hour shift, resulting in a minimum of 3 inspection times a day.  The inspection 
report would be provided to the Mine Shift Supervisor and any conditions that needed 
special attention would be reported to the Mining Superintendent. 
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2. IMC has three full time dam inspectors who are responsible for dam safety and operational 
compliance with regulations.  These technicians would conduct a detailed inspection of 
every settling area dam every week, each working a schedule of eight hours per day, five 
days per week.  Their reports would be filed with the Geotechnical Engineer and would be 
available for periodic inspection by FDEP and Hardee County Inspectors.  The reports 
would be the basis of a monthly report to management covering the condition of all of the 
company's settling areas. 

3. A staff Geotechnical Engineer would conduct an inspection and prepare a report to 
document the condition of all settling area dams each month.  This report would contain 
recommendations for the correction of deficiencies.  The inspection reports would be filed 
with mine and management personnel and would be available for periodic FDEP and 
Hardee County inspection.  Mining Leaders would submit a response to the Geotechnical 
Engineering Department detailing actions planned or implemented.  The Engineer and/or 
the dam inspectors would follow up, or provide assistance as needed in order to ensure all 
corrections are completed in a timely manner. 

4. A qualified Geotechnical Engineer, P.E. would annually conduct an inspection and 
document the condition of all settling area dams.  These reports would be filed with IMC 
management, FDEP and Hardee County. 

All IMC dam inspectors and Geotechnical Engineers would be expected to receive annual 
refresher training to review and reinforce good inspection practices. 

Another tool that would help to evaluate the safe function of a dam would be the installation and 
monitoring of piezometers to ensure the dams operate as designed.  Each dam would have a 
number of piezometers, which would provide a measure of the dam's internal pressure.  These 
piezometers would be read by dam inspectors on a weekly basis, and reviewed by the 
Geotechnical Engineers, to evaluate how well the dam is functioning.  Rising pressures, indicated 
by piezometer levels, could provide early indication of a developing problem, thus, allowing 
detection while there is ample time for corrective action.  These piezometers would be installed, 
monitored, and maintained for the life of the dam. 

As part of the permitting process for each dam an Emergency Response Plan would be prepared 
and submitted to the FDEP and local government.  This plan would detail the procedures that 
must be taken in the event of an emergency situation that could result in a significant release of 
fluid from a dam.  The Emergency Response Plan includes procedures for the notification of 911 
to summon emergency services, as well as notification of neighbors, state and local regulators, 
contractors, and appropriate IMC personnel.  The plan would also include an inundation map, 
which would show the potential direction of discharge and what properties and/or roads could be 
impacted in order to assist emergency personnel and ensure safety for both local residents and 
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mine personnel.  These procedures would be readily available at every mine location so that they 
could be quickly implemented in the event of an emergency. 

4.17.2 IMC’s Original Area to be Mined Alternative 
Radiation impacts associated with this alternative would be similar to those described for the 
Proposed Action Alternative. 

4.17.3 Natural Systems Group Recommended Areas of Conservation Interest 
Radiation impacts associated with this alternative would be similar to those described for the 
Proposed Action Alternative. 

4.17.4 No USACE Jurisdictional Wetlands Impacts Alternative 
In general, the types of impacts and mitigation for the No USACE Jurisdictional Wetlands Impacts 
Alternative would be similar to those described for the Proposed Action Alternative.  However, 
because of the reduced size of the mining operation fewer dams would be constructed, thus, 
reducing the potential for a catastrophic failure. 

4.17.5 No Action Alternative 
No mining activities would occur at the Ona site under this alternative, therefore, there would be 
no impacts relative to public safety.   

4.18 ENERGY REQUIREMENTS AND CONSERVATION 
4.18.1 Proposed Action Alternative 
The regional electrical demand would not change over the life of the mine with an average 
demand of 75 megawatts (MW) projected.  The electrical power supply for the Fort Green Plant 
and mine currently comes from Florida Power Corporation and from surplus power from 
generating facilities at IMC's South Pierce plant.  Four phases of operation are expected for the 
Ona Mine.  Energy requirements for the Ona Mine are shown in Table 4.18-1. 

No natural gas, fuel oil, or coal would be used during the operation of the Ona Mine and plant for 
electric power generation.  No on-site generation is planned for the Ona Mine or beneficiation 
plant. 

The primary electrical power supplier for the Ona site would most likely be Florida Power 
Corporation.  However, deregulation of the power industry, and construction of new power plants 
may provide a more economical power supplier.  Surplus power from IMC's South Pierce plant 
may be exported to Tampa Electric Company, or an electrical transmission or distribution line may 
be established to Ona.  It should be noted that there are two new power plants under construction 
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in the Ona area in the next few years to supply wholesale power; which could potentially supply 
the power for this project. 

Energy conservation is an on-going consideration at IMC since the cost of energy is a significant 
part of the total operating cost.  Electric motors, transformers and pumping systems are designed, 
purchased, and installed to conserve energy.  IMC has stated that the number of access corridor 
crossings at the Ona site have been requested in order to keep the pumping distance to a 
minimum, thus, conserving energy. 

4.18.2 IMC’s Original Area to be Mined Alternative 
Energy requirements associated with this alternative would be similar to those described for the 
Proposed Action Alternative.  However, the total amount of energy consumed for this alternative 
would be slightly more since more acres would be mined. 

4.18.3 Natural Systems Group Recommended Areas of Conservation Interest 
Energy requirements associated with this alternative would be similar to those described for the 
Proposed Action Alternative. However, the total amount of energy consumed for this alternative 
would be slightly less since fewer acres would be mined. 

4.18.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Under the No USACE Jurisdictional Wetlands Impacts Alternative, the pattern and type of energy 
consumption and conservation measures would be similar to those described for the Proposed 
Action Alternative.  However, since the area mined under this alternative is 1,122 acres versus 
20,676 acres for the Proposed Action Alternative, the total amount of energy consumed for this 
alternative would be considerably less. 

4.18.5 No Action Alternative 
No mining activities would occur at the Ona site under this alternative, therefore, there would be 
no energy consumption associated with mining.  

4.19 NATURAL OR DEPLETABLE RESOURCES 
4.19.1 Proposed Action Alternative 
Phosphate is a natural, non-renewable resource that is obtained by mining phosphate-containing 
minerals.  Under this alternative, the phosphate ore currently located in the subsurface within the 
designated mining areas would be removed.  Since phosphate ore is a depletable resource, once 
the mining process is completed, this resource would no longer be available within the mined 
areas.   
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Nonetheless, as discussed in Chapter 1, there is no substitute for phosphate, and because of the 
important role of phosphate-based fertilizers in sustaining high levels of agricultural production, 
phosphate mining and processing will continue to be a necessary and important industry.  The US 
is the largest producer of phosphate in the world, while Morocco and China rank second and third, 
respectively.   

Florida’s phosphate industry is one of the major sources of phosphate fertilizer in the world 
because the US has the transportation and industrial infrastructure needed to produce and export 
the product.  Additionally, the Florida phosphate deposit is one of the most economically 
accessible deposits in the world because a substantial layer of phosphate is only 15 to 50 feet 
below a soft overburden. Because of the economic attractiveness of the Florida phosphate 
deposits and the existence of transportation infrastructure and nearby fertilizer plants, Florida is 
presently providing approximately 75 percent of the nation’s supply of phosphate fertilizer and 
about 25 percent of the world’s supply (FIPR, 2001a).   

4.19.2 IMC’s Original Area to be Mined Alternative 
Impacts to natural or depletable resources would be similar, but slightly greater, for this alternative 
as for the Proposed Action Alternative.  At the same time, to maintain a constant supply of 
phosphate rock, the impact of mining at other areas would be slowed down under this alternative. 

4.19.3 Natural Systems Group Recommended Areas of Conservation Interest 
Impacts to natural or depletable resources would be similar, but slightly less, for this alternative as 
for the Proposed Action Alternative.  At the same time, to maintain a constant supply of phosphate 
rock, the impact of mining at other areas would be increased under this alternative. 

4.19.4 No USACE Jurisdictional Wetlands Impacts Alternative 
As with the Proposed Action Alternative, upon the completion of the mining process, the 
phosphate resource would no longer be available within the mined areas.  However, the size of 
the mining area is less under this alternative, therefore, the impact on depletable resources would 
be less.  However, the demand would remain the same, and like the No Action Alternative, other 
reserves would need to be mined to meet that demand.  

4.19.5 No Action Alternative 
No mining activities would occur at the Ona site under this alternative, therefore, the phosphate 
resources would be lost.  The demand for phosphate would not diminish; therefore, other reserves 
would need to be mined in order to obtain the resource.  Once the site is developed for other 
uses, recovery of the phosphate reserves could be economically prohibitive.  Therefore, this 
alternative would have an adverse impact on the availability of phosphate.    
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4.20 SCIENTIFIC RESOURCES 
The only scientific resource located on or adjacent to the Ona site is a USGS surface water 
station. The USGS maintains a gauging station on Horse Creek at SR 64 (Station #02297155), 
which is shown as Station #1 on Figure 3.5-1.  This location is at the southern property boundary 
of the Ona site.  No mining is proposed in the immediate vicinity of the gauging station. The 
station would be buffered from mining by the 100-year floodplain of Horse Creek, which is 
proposed to remain undisturbed.  Therefore, no impact to the gauging station would occur as a 
result of any of the alternatives. 

4.21 NATIVE AMERICANS 
There are no Native American lands in Hardee County.  The closest reservations owned or 
managed by Native American interests in the region are in Tampa, Florida  (approximately 
45 miles to the northwest), and in Brighten, Florida (approximately 58 miles to the southeast).  
Evaluation of environmental impacts to Native Americans could be established if the project was 
affecting a Native American reservation.  Coordination has been initiated with representative of 
the Seminole and Miccosukee Tribes.    

Data from the 1990 US Census and the 2000 US Census shows that in Hardee County there 
were 69 American Indians in 1990 and 184 American Indians in 2000.  Even though this shows a 
significant increase in the American Indian population in the county, it also shows that they 
continue to compose less than one percent of the county's population.  In 1990 there were only 
seven American Indians in the vicinity of the Ona site (Census site 9703, Block Group 5 and 
Census site 9704, Block Group 5; see Table 3.12-7).  It is not likely that the American Indian 
population has grown significantly in the Ona area since most of the minorities in Hardee County 
are concentrated closer to Wauchula and the services located there.   

4.22 REUSE AND CONSERVATION POTENTIAL 
4.22.1 Proposed Action Alternative 
Based on the available records, IMC has been able to trend its water consumption down over the 
past decade.  As described in the CDA, the reduction in water consumption has been due to the 
innovative water reuse and conservation techniques that has been developed at IMC’s mines in 
Hillsborough and Polk Counties.  The IMC proposed action suggests that the Ona Beneficiation 
Plant would be at least as water-efficient as any existing operation.  The potential conservation 
techniques would include:  reuse of mine process water; stormwater capture; reduction of water 
consumption during the construction and operation of the proposed Ona Mine and Beneficiation 
Plant; and, if available, use of reclaimed water.  

Water conservation measures proposed for the Ona Mine would be directed toward shifting water 
use from the FAS to surface and recycle water.  To implement this plan, the water conveyance 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-163 

October 2002  

systems between the south Fort Green Mine and the Ona Mine would be interconnected.  In 
addition, the following steps would be taken: 

1. Construction and maintenance of water storage capacity within the recycle system. This 
allows the capture of more water during the rainy season for use during dry periods. 

2. The use of surface waters in plant areas previously supplied by the FAS well water. 

3. Reduction in the use of sealing water wells for matrix pumps. 

IMC proposes to participate with Hardee County to achieve the state-mandated 30 percent 
recycling goal by recycling solid waste in lieu of depositing all solid waste in the Hardee County 
landfill.  Independent of Hardee County's efforts, IMC would recycle used steel and plastic pipes, 
rebuild electric motors, and recycle used motor oil, antifreeze, hydraulic oils and lubricants, 
batteries, and spent parts washing solvent.  Depending upon the recycling services available from 
Hardee County, IMC may also recycle newspaper, white paper, cardboard boxes, and other 
domestic recyclables such as aluminum cans. 

4.22.2 IMC’s Original Area to be Mined Alternative 
The impacts of this alternative on reuse and conservation potential are similar to those described 
for the Proposed Action Alternative. 

4.22.3 Natural Systems Group Recommended Areas of Conservation Interest 
The impacts of this alternative on reuse and conservation potential are similar to those described 
for the Proposed Action Alternative. 

4.22.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Conservation measures similar to those described for the Proposed Action would be implemented 
by IMC for this alternative.  Therefore, similar consequences could be anticipated.  

4.22.5 No Action Alternative 
Under this alternative the Ona Mine would not be developed.  Conservation measures would not 
be implemented by IMC.  Although future use of the site is difficult to predict, should the site be 
developed for residential or urban uses, conservation measures associated with those projects 
may be less effective than IMC’s proposed measures.  However, if the area is not developed no 
impacts would result. 

4.23 URBAN QUALITY 
Evaluation of potential impacts to urban quality would be conducted if the project were affecting 
an urban area.  The US Census defines an urbanized area as an incorporated place and adjacent 
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densely settled surrounding area that together has a minimum population of 50,000.  The closest 
urban areas are Lakeland in Polk County (approximately 39 miles to the north of Ona) and the 
Sarasota-Bradenton area (approximately 40 miles to the west of Ona).  The project is located in a 
sparsely populated rural and agricultural area.  Since the project area is not urban, no adverse 
impacts are anticipated as a result of any of the alternatives. 

4.24 SOLID WASTE 
4.24.1 Proposed Action Alternative 
The Ona site is not expected to be a large generator of solid waste.  The disposal of the estimated 
500 pounds of solid waste per day would be by commercial vendor transport to the local landfill.   

The solid waste generated excludes the sand and clay residuals used in backfilling mined land as 
part of the land reclamation process.  Also excluded from this discussion are scrap steel, pipe, 
and other industrial materials, all of which are sold as scrap for recycling.  Spent mobile 
equipment fluids (e.g., waste motor and hydraulic oils, power steering fluids, and anti-freeze), 
batteries, and tires are collected by vendors such as Safety-Kleen® and recycled, as are all non-
aqueous solvents (e.g., mineral spirits-based parts cleaners).  The five operating draglines would 
generate about 400 drums per year of waste-grease, which is a non-hazardous material that is 
burned off-site at an approved facility for energy recovery. 

IMC intends to rely upon Polk County to provide off-site disposal of non-hazardous solid waste 
during the time-period when the Fort Green Beneficiation Plant is operational.  Thereafter, IMC 
intends to rely upon Hardee County to provide for off-site disposal of non-hazardous solid waste 
during the time-period when the Ona Beneficiation Plant is operational.  Both Counties' 
Comprehensive Plan Solid Waste or Public Facilities Elements indicate capacity exists, or would 
exist in the future, to provide this service to IMC. 

At the existing Fort Green and proposed Ona Beneficiation Plants, the solid waste stream would 
consist of the domestic solid waste generated by the mine employees, office trash, and trash from 
the mine maintenance shops (e.g., parts boxes, shrink wrap, etc.).  Solid waste would be stored at 
designated locations in the complex and prior to collection, in commercial dumpsters.  The 
average daily volume of the solid waste to be generated, exclusive of the recycled items, would 
approximate 500 pounds per day. 

As described earlier, IMC proposes to participate with Hardee County to achieve the state-
mandated 30 percent recycling goal by recycling solid waste in lieu of depositing all solid waste in 
the Hardee County landfill.  Independent of Hardee County's efforts, IMC would recycle used steel 
and plastic pipes, rebuild electric motors, and recycle used motor oil, antifreeze, hydraulic oils and 
lubricants, batteries, and spent parts washing solvent.  Depending upon the recycling services 
available from Hardee County, IMC may also recycle newspaper, white paper, cardboard boxes, 
and other domestic recyclables such as aluminum cans. 
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4.24.2 IMC’s Original Area to be Mined Alternative 
Solid waste impacts of this alternative would be similar to those described for the Proposed Action 
Alternative. 

4.24.3 Natural Systems Group Recommended Areas of Conservation Interest 
Solid waste impacts of this alternative would be similar to those described for the Proposed Action 
Alternative. 

4.24.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Under this alternative, solid waste impacts would be similar in nature to those described for the 
Proposed Action Alternative.  However, because the scale of this alternative is less than the 
proposed action, the scale of the impacts would also be less.  

4.24.5 No Action Alternative 
The No Action Alternative would result in a reduction of 500 pounds of solid waste generated in 
Polk and Hardee Counties.  This amount is insignificant in comparison to the volumes of waste 
generated and disposed of daily in each county.   

4.25 DRINKING WATER 
4.25.1 Proposed Action Alternative 
The Ona Mine would not use public water.  Potable water demand would be met through an on-
site potable well installed into the IAS capable of producing the estimated demand of up to 24,000 
gallons per day. The Ona Mine would not generate sufficient demand in terms of quantity to 
warrant the extension of distribution lines to the project site. The population served could be as 
much as 400 people on a full-time equivalent basis. 

The drinking water well would be located near the beneficiation plant and associated support 
buildings.  The county health department would perform a sanitary survey of the proposed well 
location and make any necessary adjustments in location. The water treatment plant is planned to 
consist of only chlorine disinfection, and thus, would not generate any plant wastes.  Although the 
plant would be designed to allow for operation from a generator, there is no permanent source of 
standby power planned for the system. Finished water storage would be in a 1,200-gallon 
hydropneumatic tank with a useful volume of 600 gallons.  The distribution system would consist 
of about 4,000 feet of piping operating between 30 and 80 psi.  The distribution system would not 
be in any area where there is documented evidence of the presence of petroleum products in the 
groundwater. 
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4.25.2 IMC’s Original Area to be Mined Alternative 
The impacts of this alternative on drinking water would be similar to those described for the 
Proposed Action Alternative. 

4.25.3 Natural Systems Group Recommended Areas of Conservation Interest 
The impacts of this alternative on drinking water would be similar to those described for the 
Proposed Action Alternative. 

4.25.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Under this alternative, impacts to drinking water supply would be similar in nature to those 
described for the Proposed Action Alternative.  However, because the scale of this alternative is 
less than the proposed action, the scale of the impacts would also be less.  

4.25.5 No Action Alternative 
In general, no adverse impacts to drinking water supply would occur under this alternative.   

4.26 CUMULATIVE IMPACTS 
As part of the NEPA process, direct, indirect, and cumulative impacts are assessed as to their 
magnitude, location, duration, reversibility, frequency, and their effect on the long-term productivity 
of any resources.  Direct and indirect effects were described earlier in this EIS.   CEQ regulations 
implementing the NEPA require federal agencies to analyze the cumulative effects of their actions 
on the environment.  Guidance developed by the USEPA (1999), and the CEQ (1997) describes 
the appropriate scope and approach for assessing cumulative impacts associated with a given 
action. Cumulative effects on the human environment are defined by CEQ regulations as:  

“…the impact on the environment which results from the incremental impact of the 
action when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency (federal or non-federal) or person undertakes 
such other actions (Title 40 CFR §1508.7).” 

Some actions may result in individually minor impacts, that when looked at in the context of other 
actions is collectively significant.  Cumulative effects are not wholly different from the direct or 
indirect effects of an action. Cumulative effects are merely a way of placing seemingly isolated or 
insignificant direct and indirect effects in context with respect to overall impacts, both over time 
and over a larger geographic area than that evaluated for direct and indirect effects. For example, 
drainage projects done in an incremental manner can create significant downstream impacts on 
both the quantity and quality of water.  Or, historical loss of wetlands in a watershed makes 
removal of remaining wetlands cumulatively more significant.   Some concepts associated with 
cumulative impacts are: 
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• Cumulative impacts are triggered by impacts to environmental resources that function as 
integral parts of a larger system (natural, economic, cultural or social). 

• Since the resource functions may be removed in both distance and time, cumulative 
impacts to the larger system may be 'invisible' to standard environmental studies that 
examine only the immediate impacts of an isolated project. 

Therefore, an examination of secondary and cumulative effects should focus on the functional 
relationships of resources within larger systems.  If these relationships are understood, then 
conclusions about a project's likely cumulative impacts to the overall system should be possible.  
A reviewer can determine which resources are cumulatively affected by considering whether:  

1. The resource is especially vulnerable to incremental effects;  

2. The proposed action is one of several similar actions in the same geographic area;  

3. Other activities in the area have similar effects on the resource;  

4. These effects have been historically significant for this resource, and; 

5. Other analyses in the area have identified a cumulative effects concern.  

This section describes potential cumulative impacts associated with three alternatives that were 
studied in detail in this EIS.  The section identifies other actions that could impact the Ona Site 
and, when possible, provides a qualitative or quantitative discussion of the potential cumulative 
impacts of the alternatives and the other actions. Some effects are expressed in quantitative 
terms and others in qualitative terms.  For the Proposed Action Alternative, every mining process 
activity (e.g., mining, matrix transport) and its different option(s) (e.g., slurry transport, conveyor 
transport) are discussed for each resource discipline (e.g., vegetation, surface water hydrology). 

4.26.1 Background 
In 1990, seven mining companies operated 19 mines in Polk, Hardee, Hillsborough, and Manatee 
Counties and produced about 40 million tons of marketable phosphate rock.  Between 5,000 and 
6,000 acres were mined to recover this volume of product.  Phosphate rock produced prior to this 
time frame was converted into fertilizer at locations worldwide because of favorable economic 
conditions.  However, Florida's phosphate rock market share peaked in 1980 when the US dollar 
was weak, but soon declined when a strong US dollar resulted in a marked overseas cost 
disadvantage for Florida producers (IMC, 2002). 

By the year 2000, two decades of federal government policies to maintain a high value US dollar, 
combined with other global trends in the fertilizer markets, resulted in the transformation of the 
Florida phosphate companies into integrated producers (i.e., mine and concentrate/fertilizer plant 
operators).  Currently, there are three integrated producers (e.g., IMC, CF Industries, Inc., and 
Cargill Fertilizer, Inc.); one mining company (e.g., Agrifos); and two chemical companies (e.g., 
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FHLP/Cargill., and US Agri-Chemicals, Inc.).  Phosphate rock production has decreased to nine 
mines operated by five companies.  This is the level required to supply only Florida and gulf-coast 
(e.g., Texas and Louisiana) concentrate/fertilizer plants.  During the past decade, two new mines 
opened, eleven mines closed, one concentrate/fertilizer plant closed, and no new 
concentrate/fertilizer plants opened (IMC, 2002). 

Absent a major and unexpected world-scale event, this consolidation will be complete by the year 
2010 when three integrated producers (e.g., IMC, CF Industries, Inc., and FHLP/Cargill Fertilizer, 
Inc.) will mine land in Hillsborough, Polk, Hardee, DeSoto, and Manatee Counties to provide 
phosphate rock feedstock for their own concentrate plants, and IMC will likely continue supplying 
phosphate rock to US Agri-Chemicals, Inc.  Production of phosphate rock and fertilizer will vary on 
a short-term basis but is expected to remain relatively constant on a long-term basis.  Government 
agencies predict phosphate rock production between 2000 and 2010 of about 30 million tons per 
year from central Florida mines, which would be produced by mining between 3,500 and 4,500 
acres per year.  This level of production can only be met if IMC's Ona and Pine Level Mines, and 
FHLP/Cargill’s Hardee County Mines, can open to offset lost production at four mines that are 
projected to close.  Nine mines operated by four companies are likely to be operating in 2010 
(IMC, 2002).   

Government agencies project the decade between 2010 and 2020 will also result in production of 
about 30 million tons per year from central Florida mines, which will be produced by mining 
between 4,000 and 5,000 acres per year.  One mine will likely close during this decade.  It is not 
possible to project if this mine will be replaced.  After 2020, government agencies project 
phosphate rock production will decrease to about 20 million tons per year unless new mines, not 
yet identified, are developed.  By the year 2030, production will drop to less than 15 million tons 
per year.  At these rates of production, not more than 3,000 to 4,000 acres per year would be 
mined.  Of course, the most likely candidate sites for development of new mines are large tracts of 
lands in DeSoto, Hardee, and Manatee Counties that lie adjacent to or between lands within the 
active mines (IMC, 2002). 

Four government agencies have published cumulative impact assessments during the past 20 
years.  In 1980, the USEPA published an Areawide EIS that assessed direct, indirect, secondary 
and cumulative impacts of various mining scenarios and various agency-permitting scenarios, on 
the natural and human environments of central Florida.  The Areawide EIS included all of the 
mines that were currently operating or that were likely to be built (e.g., IMC's Ona and Pine Level 
Mines and FHLP/Cargill’s Hardee County Mines), and concluded that mining would not result in 
unacceptable adverse impacts provided a specific suite of permit conditions were imposed on 
future mining operations.  IMC's Proposed Action Alternative at a minimum incorporates these 
conditions, and for some resources (e.g., wetland preservation and creation) exceeds the 
recommended conditions (IMC, 2002).   
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IMC proposes to mine and reclaim the Ona site, as described in Chapter 2.0 of this EIS.  IMC has 
designed the mine plan to avoid, or minimize and mitigate, all primary and secondary adverse 
impacts as such impacts are deemed adverse by FDEP, SWFWMD, USACE, USEPA, and 
Hardee County regulations.  By definition, if the primary and secondary site-specific adverse 
impacts have been avoided, or minimized and mitigated, then there are no material cumulative 
impacts (IMC, 2002).   

4.26.2 Cumulative Impact Assessment Approach 
Cumulative impacts need to be analyzed in terms of the specific resource, ecosystem, and human 
community being affected. Environmental impacts are often evaluated from the perspective of the 
proposed action. Analyzing cumulative impacts requires focusing on the resource, ecosystem, 
and human community that may be affected and developing an adequate understanding of how 
the resources are susceptible to impacts.  For a cumulative impacts analysis to help the decision 
maker and inform interested parties, it must be limited through scoping to impacts that can be 
evaluated meaningfully. The boundaries for evaluating cumulative impacts should be expanded to 
the point at which the resource is no longer affected significantly or the effects are no longer of 
interest to affected parties (CEQ, 1997). 

The resources and ecosystem components with the greatest potential to be cumulatively affected 
by the Proposed Action or its alternatives, when combined with other actions within the study 
area, were determined by analyzing the direct and indirect impacts described in Sections 4.1 
through 4.25, as well as the results of the scoping process and literature.  Several questions from 
CEQ’s and USEPA’s guidelines (1997; 1999) were answered as part of this evaluation, they 
include: 

1. Is the resource especially vulnerable to incremental impacts?  

2. How is the proposed action similar to other recent or proposed actions in the same area?  

3. Do different kinds of recent or proposed actions have the potential to impact the 
environmental in a similar way?  

4. Will the proposed action, in combination with other actions, affect resources that are of 
particular concern? 

This analysis resulted in biological resources, water resources, and socioeconomic resources 
being identified as warranting evaluation for cumulative impacts.     

4.26.2.1 Geographic and Time Boundaries 
4.26.2.1.1 Geographic Boundaries 
The geographic boundary used for the cumulative impact assessment varies from resource to 
resource.  For the assessment of cumulative impacts associated with biological resources, water 
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resources, and land use change, the Peace River basin was used.  This was done to allow the 
evaluation of phosphate mining over time, and since mining activities have been conducted 
throughout the basin, it made sense to look at the entire basin.  The geographic boundary used to 
assess impacts on socioeconomic resources is Hardee County and the central Florida region for 
economic impacts.   

4.26.2.1.2 Timeframe 
The timeframe selected for the cumulative impact analysis was 1975 to 2025.  The analysis 
focused on three points during that timeframe, 1975, 2000, and 2025.  The starting point of 1975 
was selected because it corresponds to the conduct of the Areawide EIS (USEPA, 1978), and 
there is good data available for that timeframe.  Additionally, the data for 2000 and projections for 
2025 are also good, and these time points correspond to local planning timeframes.   

4.26.2.2 Past, Present, and Reasonable Foreseeable Future Actions 
4.26.2.2.1 Actions at other Mining Sites That Could Have Potential Cumulative Impacts 
One of the challenges associated with this cumulative impact assessment was acquiring data 
about past reclamation since existing mapping did not specify post-reclamation land cover but just 
classified lands owned by mining companies as “mining” or “extractive”.  The land cover 
associated with reclaimed areas was important to fully evaluate cumulative impacts.  As part of 
this analysis, data was collected from all of the mining companies with past, current, or proposed 
activities in the Peace River basin.  These data included future mining plans, as well as past, 
current and future reclamation plans.  These land cover data were mapped for the years 1975, 
2000, and 2025 and are shown on Figures 4.26-1, 4.26-2, and 4.26-3, respectively.     

4.26.2.2.2 Actions Near the Ona Site 
In addition to other mine activities, other recent past, current or foreseeable future projects within 
a one-mile radius of the Ona site boundaries were also included in the assessment of cumulative 
impacts.  Hardee County provided copies of the building permits issued for projects within the 
county.  Two of those projects were within the study radius.  They include a new power plant at 
Vandolah Road, and an assisted living facility on Albritton Road.  There were other projects closer 
to the municipal areas of Wauchula and Zolfo Springs, but they were not within the study area.  

4.26.2.3 Methodology 
As described by USEPA in their document, Consideration of Cumulative Impacts in EPA Review 
of NEPA Documents (USEPA, 1999), the adequacy of a cumulative impact analysis depends on 
how well the analysis considers impacts that are due to past, present, and reasonably foreseeable 
actions.  The analysis should include the use of trends information and interagency analyses on a 
regional basis to determine these combined effects.  NEPA documents should only consider 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-171 

October 2002  

those past, present, and future actions that incrementally contribute to the cumulative effects on 
resources affected by the proposed action.  Actions affecting other resources, or with cumulatively 
insignificant effects on the target resources, do not add to the value of the analysis.  

The methodology employed to assess the cumulative impacts associated with the proposed Ona 
Mine analyzes how the resource condition has changed over time, and is the most useful tool for 
looking at the accumulated effect of past actions.  The analysis also uses regional and local 
planning documents to refine expectations and project future trends.  

The analysis evaluated regional cumulative effects associated with historical (1975 to 2000) and 
potential future growth (2000 to 2025) in the region.  Resource conditions in the year 2000 serve 
as the baseline conditions for the EIS and are described in Chapter 3.0 - Affected Environment.  
Future conditions of each resource analyzed were compared to baseline conditions to 
characterize the environmental consequences of the alternatives evaluated in the EIS.  

Several analytical techniques were employed including, GIS analysis, land use/cover mapping, 
analysis of historical data, and a variety of qualitative analyses.  For most resources, the first part 
of the analysis consisted of mapping land use/cover changes for 1975, 2000, and 2025 within the 
Peace River basin.  These maps and data sets were created by ECT.  ECT has created Meta files 
describing the sources and processes used to create the maps.  The three reference years were 
selected for the following reasons: 1) 1975 was selected because this was the base year for the 
USEPA Areawide EIS, which means that the base map used to prepare this coverage is the same 
USGS map that was the base map for the Areawide EIS and one of the first such land use maps 
of southwest Florida, and because the most accurate map of the cumulative extent of mining in 
the 1970s is the non-mandatory land reclamation digital coverage developed by the FDEP based 
upon extensive mapping and field efforts by Zellars-Williams in the late 1970s; 2) 2000 was 
selected because this was the most recent year for which a basin-wide land use and vegetative 
cover map was available from the SWFWMD; and 3) 2025 was selected because this is the time 
period when future land uses have been projected by the host counties.   

It is recognized that these three reference years do not coincide perfectly with the years when 
specific maps used to build this coverage were prepared.  Nevertheless, the differences in terms 
of land uses and vegetative cover were deemed inconsequential.  The data sets used to develop 
these maps were compared for various land cover types and land use changes.  The findings 
were then compared to identify important, and potentially significant, changes between the three 
time points.  

4.26.3 Affected Resources 
4.26.3.1 Biological Resources  
The present unmined Florida landscape within the phosphate mining region is fragmented by a 
variety of human activities, with agricultural uses being dominant (Erwin et al., 1997).  Cumulative 
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impacts to vegetation, wildlife resources, and threatened and endangered species resulting from 
regional development include habitat loss, displacement of fish and wildlife, and reduction in listed 
species populations.  Historical basin-wide data for fish and wildlife resources are not available, 
however, since the presence of wildlife and protected species is dependent upon the availability of 
suitable habitat, a qualitative analysis of cumulative impacts to wildlife may be conducted based 
upon historical, current, and predicted land cover data.  To analyze the cumulative impacts of 
phosphate mining on biological resources in the Peace River basin, vegetative land use/cover 
data from 1975, 2000, and projections for 2025 were used to identify those habitat types that have 
changed substantially or are predicted to change within the basin. Site-specific studies of wildlife 
usage of reclaimed lands also provide valuable information on impacts to listed species of plants 
and animals.    

4.26.3.1.1 Vegetation 
Peace River basin land cover/land use data representing conditions in 1975, 2000, and 2025 
classified utilizing the FLUCFCS (FDOT, 1999) are presented in Tables 4.26-1, 4.26-2, and 4.26-
3, respectively.  General trends between 1975 and 2000 include increases in urban and 
agricultural lands with a corresponding reduction in rangeland, upland forests, and wetlands.  
Land use is described by acreage as well as expressed as a percentage of the entire 1,502,300-
acre basin.      

A. Uplands 

Upland habitats are not afforded the same level of state and federal protection as wetlands.  
Consequently, they have been drastically reduced in acreage through conversion to agriculture, 
urbanization, and mining.  An estimated 35 percent of the historical acreage of uplands in central 
Florida had been lost by 1981 (Christman, 1988).  Within the Peace River basin, changes in 
upland acreage between 1975 and 2000, and predicted land use by 2025 are discussed below by 
FLUCFCS code.  

Urban, Residential, Industrial (FLUCFCS 100 series) 

Urban and industrial areas, excluding mining, increased in acreage between 1975 and 2000 by 
48,002 acres, representing 3.2 percent of the Peace River basin area.  The total area occupied by 
urban and industrial land uses increased from 5.9 percent (88,391 acres) to 9.1 percent (136,393 
acres) of the basin-wide landscape.  Based on an analysis of the 2025 map and data, future land 
use is expected to see an estimated increase of 221,143 new acres in urban areas, which when 
combined with existing urban areas results in a total of 357,535 acres, or 23.8 percent of the 
entire basin (SWFRPC, 1999). Concurrent with the increase in urban land use is an increase in 
transportation and utilities (FLUCFCS 800).  Transportation and utilities in the Peace River basin 
occupied 4,400 acres (0.3 percent of the entire basin) in 1975, 42,546 acres (2.8 percent) in 2000, 
and will occupy an estimated 38,215 acres (2.5 percent) in 2025.  The cumulative impact to 
vegetation, wildlife, and listed species of this urbanization trend is significant, as development of 
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urban areas is a permanent alteration and displacement of wildlife that typically requires no 
mitigation for the loss of uplands.   

Mining (FLUCFCS 160) 

Acreage of mining between 1975 (78,100 acres, 5.2 percent of basin) and 2000 (73,909 acres, 
4.9 percent of basin) has remained essentially unchanged.  Future land use estimates include a 
reduction in mining to 33,266 acres, representing 2.2 percent of the Peace River basin.  The 
overall reduction between 1975 and 2025 is 44,835 acres, or 3 percent of the entire basin. Unlike 
urban and agricultural land uses, upon completion of mining much of the affected lands are 
reclaimed for future use as natural areas, thereby helping to offset the basin-wide loss of habitat to 
urbanization. The design of phosphate mine reclamation is focused on the landscape as a series 
of interconnected natural habitats, which improves upon the pre-mining patchwork distribution of 
natural areas fragmented by agricultural uses.  Improvement in reclamation techniques, coupled 
with superior water use efficiency and the perimeter ditch and berm system to maintain wetland 
hydroperiod, reduces the cumulative impact of mining on vegetation, wildlife, and threatened and 
endangered species.  

Agriculture (FLUCFCS 200 series) 

Analysis of agricultural land use includes crop and pastureland (FLUCFCS 210), as well as tree 
crops (FLUCFCS 220), which are primarily citrus.  Pastures are the dominant land use within the 
Peace River basin, occupying 355,156 acres (23.6 percent of the entire basin) in 1975, 448,603 
acres (29.9 percent) in 2000, and an estimated 392,015 acres (26.1 percent) in 2025.  Tree crops 
occupied 194,649 acres (13 percent) in 1975, 208,425 acres in 2000 (13.9 percent), and are 
estimated to cover 138,937 acres (9.2 percent) in 2025.  Clearing of upland forests and rangeland 
for agricultural use is the primary cause of habitat fragmentation in central Florida.   

The cumulative effect of agricultural uses is a permanent reduction of habitat and loss of wildlife 
corridors interconnecting natural areas.  Reclamation of agricultural areas is not a regulatory 
requirement, therefore the habitat loss to agriculture may be considered permanent.  The 
conversion of natural lands to agriculture may be reduced through the utilization of reclaimed 
phosphate land as pasture.  The development of additional mining areas would result in the 
creation of additional clay settling areas.  Because reclaimed settling areas possess superior 
agronomic soil properties, the post-reclamation use of these areas offers important regional, 
cumulative ecological benefits by reducing the acreage of lands converted from natural habitat to 
support agricultural operations, by buffering agricultural lands from other land uses, and by 
creating physical limitations to the conversion of agricultural lands to urban areas (IMC, 2002).  
FIPR funded research has proven that the clay soils also offer the opportunity to expand the 
region's agricultural base to include different high value crops, without requiring the clearing of 
additional natural areas (FIPR, 1996). 
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Rangeland (FLUCFCS 300) 

Between 1975 and 2000, rangeland including herbaceous, shrub, and palmetto prairie habitats, 
has been impacted more than any other vegetative community in the Peace River basin.  There 
were 280,707 acres of rangeland in 1975 (18.7 percent of entire basin), 116,429 acres (7.8 
percent) in 2000, and an estimated 97,188 acres (6.5 percent) in 2025.  This represents an overall 
loss of approximately 65 percent between 1975 and 2025, primarily due to the increase in urban, 
industrial, and agricultural uses. The cumulative effect of this dramatic loss of rangelands includes 
loss of vegetative communities, reduction in wildlife habitat, and potential loss of listed species of 
flora and fauna. 

Upland Forest (FLUCFCS 400) 

Coniferous pine forests (FLUCFCS 410) and hardwood-conifer mixed forests (FLUCFCS 434) are 
dominant in the Peace River basin.  Overall, upland forests occupied 173,042 acres (11.5 percent 
of entire basin) in 1975, 147,751 acres (9.8 percent) in 2000, and will occupy an estimated 
130,198 acres (8.7 percent) in 2025.  Between 1975 and 2025, an estimated 25 percent of upland 
forests within the basin will be lost, removing potential wildlife habitat, fragmenting the remaining 
landscape, and extirpating local populations of state and federal listed species.  Upland forest 
reclamation is not a regulatory requirement for urban developments, therefore the loss of 
forestland to urban and industrial uses may be considered permanent, whereas reclamation of 
phosphate mined lands include a substantial amount of upland forest acreage designed to fit 
within the landscape to connect natural areas and form buffers adjacent to wetland areas. 

B. Wetlands 

Most wetland habitats are protected by federal and state regulations, which require mitigation of 
unavoidable impacts.  Therefore, it is expected that the reduction in wetland acreage between 
1975 and 2025 will not be as significant as the loss of upland habitats, and therefore will not result 
in extensive cumulative impacts due to loss of habitat as long as the current regulatory conditions 
persist.  Within the Peace River basin, changes in wetland acreage between 1975 and 2000, and 
predicted land use change by 2025 are discussed below by FLUCFCS code. 

Water (FLUCFCS 500) 

Streams, lakes, and reservoirs are included within the FLUCFCS 500 series.  These areas 
occupied 50,053 acres (3.3 percent of entire basin) in 1975, 62,255 acres (4.1 percent) in 2000, 
and will occupy an estimated 57,669 acres (3.8 percent) in 2025.  The overall increase of open 
water habitat between 1975 and 2025 is estimated at 7,616 acres, or a 15 percent of the acreage 
present in 1975.  This increase in open water may be attributed in part to the creation of lakes 
during phosphate mine reclamation, providing cumulative ecological and recreational benefits to 
the Peace River basin.   
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Forested Wetlands (FLUCFCS 610-630) 

Forested wetlands occupied 158,999 acres (10.6 percent of entire basin) in 1975, 131,631 acres 
(8.8 percent) in 2000, and will occupy an estimated 131,272 acres (8.7 percent) in 2025.  Due to 
the requirements of wetland mitigation to offset impacts, essentially no net loss of forested 
wetlands is expected to occur between 2000 and 2025.  Although no longer regulated under 
USACE jurisdiction, isolated forested wetlands are still regulated by the state, and impacts will 
require mitigation.  Cumulative impacts, therefore, arise from the fragmentation of forested 
wetlands within the basin-wide landscape, rather than the overall loss of acreage.  Recognizing 
the importance of integrated habitat networks, regulatory agencies are placing emphasis on the 
placement of reclaimed and created forested wetlands in relationship to other upland and 
herbaceous wetland habitats.  As this trend continues, it is expected that the cumulative effects of 
habitat fragmentation may be ameliorated.  Furthermore, as the science of reclamation advances, 
the functional values of created forested wetlands will more closely mirror those of natural 
forested wetlands, improving the wildlife habitat and potential for listed species to use those 
habitats.   

Non-forested Wetlands (FLUCFCS 640-650) 

As with forested wetlands, herbaceous wetlands require a permit to fill or dredge, and any 
unavoidable impacts must be mitigated according to federal and state regulations. Non-forested 
wetlands occupied 116,730 acres (7.8 percent of entire basin) in 1975, 106,323 acres (7.1 
percent) in 2000, and will occupy an estimated 109,495 acres (7.3 percent) in 2025.  Cumulative 
effects of wetland loss are significantly reduced due to the requirement for mitigation, although 
habitat fragmentation and upland buffer issues may cause adverse effects to vegetation, wildlife, 
and protected species.  As with forested wetlands, the importance of contiguous parcels of natural 
areas plays a significant role in landscape-wide habitat creation, and future refinement of 
reclamation will undoubtedly result in the improved ability to recreate the functional values of 
natural wetlands.  The continued advancements in reclamation techniques coupled with the 
regulatory protection afforded herbaceous wetlands will lessen the cumulative impacts of wetland 
disturbance to vegetation, wildlife, and listed flora and fauna. 

4.26.3.1.2 Wildlife Resources 
Cumulative effects to wildlife resources, including threatened and endangered species of flora and 
fauna, resulting from phosphate mining in the Peace River basin have been greatly ameliorated 
through successful reclamation and relocation efforts.  The displacement of wildlife is a temporary 
impact, as land reclamation has continued at a pace greater than the rate of newly mined lands.  
Evidence of wildlife utilization of reclaimed lands indicates that the cumulative effect of phosphate 
mining has not resulted in the loss of local populations of wildlife.  Typically, the pre-mining 
landscape is dominated by agricultural uses, with fragmented parcels of natural habitat.  
Reclamation plans are now designed to connect natural areas into contiguous parcels or corridors 
that allow unimpeded wildlife movement and access to a variety of habitats.   The goal is the 
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creation of a landscape that mirrors what historically was present before the large-scale 
conversion of natural lands to agriculture.  

A significant portion of the ecosystem management team permitting effort has focused on 
planning development of the Ona Mine such that the "areas of conservation interest" and the post-
reclamation vegetative cover and land uses fit the regional Integrated Habitat Network (IHN) 
model developed by FDEP and the FFWCC's "Closing the Gaps" Strategic Habitat Plan.  The 
Ona and Pine Level Mines are likely to be similarly developed, as are other lands adjacent to 
existing mines.  This means that, based upon reasonable assumptions, about 4,000 acres 
annually would be reclaimed in the future with the specific goal of constructing wildlife habitat in 
the core corridor areas such that much of the regional model would be implemented by 
approximately 2030.  Consequently, the cumulative impact of mining on vegetation and wildlife 
resources would be the temporary use of land at a relatively constant rate, which is then mitigated 
consistent with habitat and wildlife management plans and IHN-based reclamation plans.  This 
results in the gradual construction of significant upland and wetland habitat in logical, contiguous 
corridors (IMC, 2002).   

Wildlife utilization of reclaimed phosphate land is well documented.  Studies analyzing bird life 
associated with wetlands in phosphate mining areas confirm the high avian biodiversity of these 
reclaimed wetland sites (Kale, 1992; Edelson and Collopy, 1990). In addition, there is evidence 
that gopher tortoises are successfully re-establishing themselves on phosphate-mined relocation 
sites (Small and Macdonald, 2001).  In a study of the reproduction and growth rates of gopher 
tortoises relocated to reclaimed lands, no effects on growth rates were observed, and 
reproductive rates (meaning clutch size) were greater on a phosphate mined site when compared 
to an unmined pasture site (Small and Macdonald, 2001).  An earlier study indicated that 
reclaimed phosphate mined lands can provide adequate gopher tortoise habitat if sites are 
prepared to provide sandy soils with sufficient clay or organic content, patches of open ground or 
sparse vegetation, and a diversity of plant species (Macdonald, 1996).  These characteristics are 
incorporated into the reclamation process to create conditions that are conducive to successful 
gopher tortoise reintroduction.  Similar species-specific habitat needs are incorporated into the 
design of reclaimed lands to improve the ability of created habitats to support wildlife and reduce 
the cumulative impacts of mining.  Mushinsky and McCoy (1996) studied the distribution of focal 
species, defined as those species that were found at unmined sites but were missing or under-
represented at mined sites.  They concluded that at unmined sites, the presence of focal species 
is strongly associated with the presence of woody groundcover, which, in turn, is strongly 
associated with a relatively high density of pine trees and a relatively extensive mid-canopy layer.  
At mined sites, focal species were similarly associated with the presence of woody ground cover.  
While Mushinsky and McCoy successfully demonstrated the difference in the distribution of small 
vertebrates between mined and unmined land, the study was conducted on reclaimed lands that 
were not designed with habitat connectivity as a primary focus.  Current methods of reclamation 
design incorporate a regional landscape approach, which stresses the creation of contiguous 
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parcels of reclaimed habitat that connect with existing undisturbed natural areas.  This Integrated 
Habitat Network design allows for the migration of wildlife over mined and unmined lands, which 
may allow for colonization of reclaimed lands by the focal species studied by Mushinsky and 
McCoy. 

Comparison with 1978 Areawide EIS 

In the Areawide EIS, USEPA projected impacts by watershed based upon several mine 
development scenarios that would result from the federal action of issuing or denying “new 
source” NPDES permits (USEPA, 1978).  In making these projections, the authors chose 1985 as 
the year for examining short-term impacts and 2000 as the year for assessing long-term impacts.  
Given that the year 2000 has just ended, it is useful to compare the Areawide EIS’s projections 
with the actual pace of mining and reclamation that has occurred.   

The Areawide EIS did not attempt to project the industry’s technological advances that help 
reduce the impacts of mining (USEPA, 1978).  There have been numerous changes in mining, 
beneficiation, chemical processing, and reclamation techniques implemented since 1978 that 
lessen the impacts from those described in the Areawide EIS.  Principal among these are: 

• Improved beneficiation technology that has increased the percentage of phosphate rock 
recovered from each acre mined and correspondingly reduced the phosphate left in sand 
tailings and clay settling areas; 

• Increased water reuse technology that has reduced the amount of groundwater required to 
produce one ton of phosphate rock from 1,500 gallons per ton in 1978 to less than 650 
gallons per ton in 2000; 

• Development of the perimeter berm and recharge ditch system that precludes offsite 
releases of turbid mine water and reduces the secondary water table drawdown impacts; 

• Development of the stage-filling clay settling area management procedure along with the 
low ground pressure equipment capable of advancing the dewatering of the clay surface; 

• Integration of wildlife management into mine planning and reclamation efforts, and; 

• Development of improved reclamation technology for herbaceous and forested wetlands, 
xeric uplands, and pine flatwoods communities. 

The FHLP/Cargill Hardee County Mine and the IMC Ona and Pine Level Mines lie principally or 
entirely within the Peace River basin.  Therefore, the analysis conducted relative to the following 
discussion was limited to the basin rather than the seven county Areawide EIS study area.  The 
Areawide EIS assessed impacts based on predicted rates of mining, reclamation, and water use 
between 1977 and 2000 (USEPA, 1978).  Comparison of these estimated values for the Peace 
River basin with the actual acreage of mined and reclaimed land reveals that the total acreage of 
mined lands is less than predicted, and the rate of land reclamation has exceeded the rate of 
mining (Table 4.26-4).  The number of acres reclaimed between 1977 and 2000 (90,935 acres) is 
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greater than the total acreage mined (81,400 acres). Regulatory requirements and technological 
advances in the field of land reclamation have resulted in the creation of habitat types that 
previously were not considered reclaimable.  For example, the Areawide EIS predicted no 
reclaimed wetland acreage, although IMC alone reclaimed over 6,800 acres of wetlands between 
1977 and 2000 (Smith, 2002).  Water use has also been dramatically reduced from the estimates 
used to determine impacts in the Areawide EIS.   

4.26.3.1.3 Biological Resources Summary 
The cumulative impacts from the proposed mining at Ona and elsewhere, using existing and 
reasonably predictable new reclamation technology, has been assessed by several levels of 
government and found to not be adverse, provided specific protective measures are employed 
(IMC, 2002).   

General land use/cover trends in the study area include increases in urban and agricultural lands 
with a corresponding reduction in rangeland, upland forests, and wetlands.  Because upland 
habitats are not afforded the same level of state and federal protection as wetlands, they have 
been drastically reduced in acreage through conversion to agriculture, urbanization, and mining.  
In the short-term, the combined effect of this land conversion is significant.  However, unlike urban 
and agricultural land uses, upon completion of mining the affected lands are reclaimed for future 
use as natural areas, thereby helping to offset the basin-wide loss of habitat to urbanization.  
Reclamation plans are designed to integrate the reclaimed lands into the surrounding natural 
habitats to create corridors.  This improves upon the pre-mining patchwork of natural areas 
fragmented by agricultural uses.  Therefore, the long-term impact of mining, through reclamation, 
can have a beneficial impact on natural ecosystems and provides improved habitat. Technological 
advancements will continue to improve the science of land reclamation, further minimizing the 
cumulative effect of mining on biological resources. 

4.26.3.2 Water Resources 
 
Water resources may be affected by mining in the region in several ways.  Surface water quantity 
can be affected by cumulative rainfall runoff capture from each mining operation.  Typically, the 
larger the area of capture the greater the potential effect.  After reclamation, the changes to the 
drainage basin characteristics, e.g. soils, topography, ET, etc. can affect the resulting 
streamflows. Surface water quality can be affected during mining from NPDES discharges, from 
turbid runoff from land clearing, or from a dam break. After mining, changes in drainage basin 
characteristics, e.g. soils and land use, can affect water quality regionally. 

Groundwater resources can also be affected during mining. Pumping to provide water to 
beneficiation plants can have a cumulative effect. Dewatering of the surficial aquifer can also 
affect the groundwater in an area.  Likewise, the surficial aquifer water quality can be affected by 
seepage from mine cuts, recirculation ditches, and settling areas. The FAS water quality may be 
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affected from the cumulative effect of pumping to meet the various water demands of the mines, 
which can cause saltwater intrusion and upconing from deeper aquifers. 

4.26.3.2.1 Surface Water Quantity 
To evaluate surface water cumulative effect/impact on water quantity and quality, the overall 
Peace River basin was reviewed for overall trends.  A regional description, which includes a figure 
showing the location of the Ona site within the basin, is provided in Section 3.5.1 (Figure 3.5-1).  
Because of the influences of other man-made activities within the overall basin, detailed 
evaluations focused on several major tributaries of the Peace River located in or near the Ona 
mining area with varying levels of mining activities, namely, Payne Creek, Horse Creek and 
Joshua Creek. These evaluations allowed impacts from mining to be compared to other types of 
impacts.  In addition to impacts associated with the Ona Mine, impacts from other major activities 
within these tributaries of the Peace River basin were considered to evaluate the overall impact on 
water quality and quantity.  Information on the NPDES outfalls and water extraction from the river 
within these basins were considered.  For the cumulative effect analysis, water quality parameters 
associated primarily with the activities from phosphate mining were discussed. 

The Areawide EIS evaluated the potential impacts to surface water quantity that would result from 
its ultimately-adopted recommendation to contain rainfall runoff onsite to reduce demands on the 
FAS (USEPA, 1978).  On page 2.89 of Volume II, the Areawide EIS states:   

“This scenario evaluating the mining and beneficiation operations utilizing 
recirculated water assumes that makeup water will be pumped from the Floridan 
aquifer.  The only source of water for the containments will be rainfall on the areas 
being mined.  This, then, is a surface-water problem, although it indirectly reflects 
on the groundwater system of the Floridan and water-table aquifers.  In many 
instances, current pumpage from the Floridan aquifer for mining purposes can be 
considered an augmentation of surface-water flows.  Prime examples of such 
augmentation are the Alafia and Peace rivers.  Although there has been neither a 
clear-cut definition of the groundwater contribution to those river systems nor 
quantification of the contribution, the phenomenon has been observed. 

As mentioned previously, the conditions of this scenario will be very beneficial to 
the Floridan aquifer in that the reduction in pumpage will raise its potentiometric 
surface.  At the same time, however, the reduction in pumpage can be considered 
to be a reduction in overall water input to the water-table aquifer; as less water 
reaches the water-table aquifer, less water will emerge as surface-water runoff.  
Thus, this scenario will affect flows of rivers presently draining mining areas – 
primarily the Alafia, Little Manatee, Manatee, and Peace.  If surface-water flows in 
those areas are reduced, the effects will certainly be felt by aquatic flora and fauna 
that depend on the flows” (USEPA, 1978) 
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Further, the Areawide EIS estimated the reductions in the flow of the Peace River that would be 
caused by these USEPA-recommended permit conditions to be included in any NPDES permit 
issued after 1976.  On page 3.32 of Volume I, the Areawide EIS states: 

“It has been projected that discharge decreases attributable to evaporation losses 
of impounded water in the Peace River Basin will be a equivalent to about 15 cubic 
feet per second by 1985 and 21 cubic feet per second by 2000 in the Peace 
River…” (USEPA, 1978)  

Actual flow data examined in IMC’s supplemental hydrologic analyses as part of the CDA process 
demonstrate that this reduction did not occur.  This was primarily because mining reclamation 
established drainage patterns that were similar to pre-mining conditions and the reclamation of 
lands mined prior to 1975 under Florida’s “Old Lands” reclamation program (IMC, 2002).  

In addition, the USGS and SWFWMD have independently investigated if the flow in the Peace 
River has been reduced.  In an April 1988 report entitled: Ground-Water Resource Availability 
Inventory:  Polk County, Florida, the SWFWMD states: 

“Over the past twenty-five years (since 1961), a general reduction in the average 
annual rainfall has occurred in a band extending from Tampa on the west, to 
Orlando in east-central Florida. … This broad band includes most of Polk County.  
In this area, average annual rainfall has been reduced by 10 to 16 percent, which 
has resulted in an estimated reduction of the usable water resource (precipitation 
minus evapotranspiration) of 30 to 40 percent. … It was found that 1961 marked 
the beginning of a distinct change in the rainfall patterns.  Comparisons of monthly 
and annual averages for the period 1961-1985 against those for 1901-1960 
showed that out of fourteen stations analyzed, thirteen had rainfall deficits…” 
(SWFWMD, 1988b).   

The capture of rainfall runoff from, and direct precipitation onto, lands within active mining areas is 
considered Best Available Technology by the USEPA (see 40 CFR 136), and is incorporated into 
IMC's surface water discharge permits as specific conditions.  Similar conditions are expected for 
the surface water discharge permits to be issued by FDEP for the Ona site. 

To understand the changes in streamflow attributed to rainfall, anthropogenic factors that could 
affect streamflow were reviewed, e.g. water use. 

A. Water Use 

The historical, existing, and future water use demands for the region are presented in this section. 
Historical water use by county was tabulated as part of the Areawide EIS and is shown in Table 
4.26-5.  To assess changes in water use demands since the Areawide EIS was prepared, recent 
water use information was collected and tabulated for the same seven counties studied in the 
Areawide EIS. This data was tabulated and shown in the SWFWMD publication for 1999 
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estimated water use (Table 4.26-6) (SWFWMD, 2001a). The table presents the water quantity by 
type of use for each of the seven counties.  

A summary of the estimated change in water use demand from 1975 to 1999 is presented in 
Table 4.26-7.  The summary of the change for the entire seven county area indicates that 
groundwater and surface water use decreased approximately 26 percent and 51 percent during 
the time-period, respectively. The largest decrease in groundwater use resulted from the 
phosphate industry (combining phosphate plants, phosphate mining, and mining/dewatering) with 
a reduction of over 190 mgd, a 74 percent decrease.  Other major reductions included decreases 
for agriculture and industrial uses of over 170 mgd (28 percent) and 60 mgd (73 percent), 
respectively.  Therefore, based on the water use presented in the Areawide EIS and SWFWMD 
reports, these three uses accounted for a reduction of over 420 mgd (45 percent) (USEPA, 1978 
and SWFWMD, 2001a).  However, these reductions have been offset by increases for public 
supply, domestic supply, and recreational water uses totaling approximately 150 mgd (160 
percent).  Therefore, the net reduction for the time-period is 26 percent for the seven county area. 
The majority of this decrease occurred in Polk and Hardee Counties with reductions of 214 mgd 
and 117 mgd, respectively.  

With regard to surface water, the largest decrease from 1975 to 1999 occurred in Polk County 
with the reduction of 252 mgd of water use from Lake Parker for the City of Lakeland power plant. 
Since 1975 changes at the plant include other sources of water, e.g. reuse water and 
groundwater. For the region, the change in surface water use for the 1975 to 1999 time period 
was a decrease of 190 mgd.  However, the change in surface water use during this time-period 
without the City of Lakeland power plant once-through cooling was an increase of 62 mgd.  A 
review of the changes shows that the only other reduction in surface water use was for phosphate 
plants, which eliminated the withdrawal of 21 mgd in Hillsborough County.  The largest increase in 
surface water use was for public supply with the addition of over 27 mgd (26 percent). Most of this 
increase occurred in DeSoto and Hillsborough Counties. The withdrawal in DeSoto County is from 
the PRMWSA as described in Section 3.5.1.3.  Mining/Dewatering surface water use accounted 
for 17 mgd in 1999, however, since this category was not separately identified in 1975, the relative 
change could not be calculated.   

The SWFWMD Water Supply Plan data was used to assess regional water use demands for the 
future. Table 4.26-8 shows the projected values for the year 2020. The categories were the same 
as presented for 1999 except for the combining of Industrial/Commercial, Mining/Dewatering, and 
Power Generation by the SWFWMD. This combined category includes all phosphate mining and 
chemical plant water use demands. The results indicate that the largest water user projected for 
2020 for the seven county region is agriculture with a use of over 600 mgd (51 percent of the 
regional total). The second largest user is projected to be public supply with a use of over 370 
mgd (31 percent of the regional total). The new category Industrial/Commercial, 
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Mining/Dewatering, and Power Generation, which includes phosphate mining, has a combined 
projected use of 129 mgd (11 percent of the regional total) of the total.  

The projected uses for 2020 were compared to the 1999 use and the estimated change is shown 
in Table 4.26-9. Agriculture has the largest projected increase of over 150 mgd (35 percent). The 
second largest increase is for public supply with over 40 mgd (13 percent) additional needs. The 
new category Industrial/Commercial, Mining/Dewatering, and Power Generation, which includes 
new mining operations, is projected to increase by almost 20 mgd, which is 17 percent of the 
current use.  In terms of percent increases, the largest increase is projected for domestic self-
supply with an increase of over 60 percent, which is almost 15 mgd.   

The projected water use for the category containing phosphate mining is relatively low compared 
to the major users, i.e. agricultural and public supply. The large water use reductions that the 
phosphate industry has achieved accounts for the majority of this change.  In addition, water use 
for mining in the northern phosphate area will be further reduced by mining operations moving into 
the southern phosphate area.  Since the phosphate chemical plants will remain in the northern 
phosphate area, the impacts of future water withdrawals for mining will not only be reduced in 
quantity relative to historical uses, but also will be separated farther from the phosphate chemical 
plants, which also have water demands. Therefore, the drawdowns from these demands are not 
expected to cause any significant impacts on the region. This has been demonstrated by the 
SWFWMD issuance of the WUP for the entire IMC operation.   

B. NPDES Discharges 

Phosphate mining has been conducted in the Peace River basin by IMC for many decades. The 
Peace River basin contains point source discharges from a multitude of domestic and industrial 
discharges. Domestic point sources treat human waste and must dispose of the treated effluent 
by either discharging it to a receiving stream or by some other method, e.g. providing it as reuse 
water or by land applications.  Industrial point sources discharge process water generated from 
the operations being conducted at their facilities, e.g. phosphate mines, generate excess water 
during periods of high rainfall when storage capacity is exceeded.  IMC’s existing operations have 
been issued NPDES permits for the discharge of excess water and stormwater.  All discharges 
must satisfy permit limits and cannot result in water quality standard violations. 

The Peace River Comprehensive Plan identified 46 major point sources (defined as facilities with 
permitted discharges exceeding 0.1 mgd of effluent) that discharge to surface waters in the Peace 
River basin (SWFMWD, 1995).  To assess the impacts of discharges from mines on receiving 
streams, this cumulative impact analysis used detailed information for only selected tributaries to 
the Peace River that are isolated from other discharges. The tributaries selected included Payne 
Creek, Horse Creek and Joshua Creek.   

Payne Creek receives discharge from several phosphate mines including IMC’s Fort Green Mine, 
which is similar to the proposed operations for the Ona site and NPDES discharge.  The northern 
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portion of Horse Creek has been mined since 1978.  To estimate the impacts of mining, this 
northern area was compared to the southern area of the basin where mining has not occurred.  
Joshua Creek has been included as a comparison for a drainage basin with no mining.  Each of 
these basins is discussed in detail in subsequent sections on water quantity (Section 4.26.3.2.1 
Part D. Hydrology) and water quality (4.26.3.2.2 Surface Water Quality) . 

C. Land Cover 

To assess the impacts of changes in land use/cover on the Peace River basin, maps were 
created for 1975, 2000, and 2025 showing land use/cover including reclaimed phosphate mining 
areas (Figures 4.26-1, 4.26-2, and 4.26-3, respectively).  The tabular data for the 1975, 2000, and 
2025 mapping are presented in Tables 4.26-1, 4.26-2, and 4.26-3, respectively.  

A comparison of the land use changes are summarized in Table 4.26-10 and are discussed in 
terms of percent change relative to the entire Peace River basin, e.g. a one percent change 
represents approximately 15,000 acres of the entire basin.  The results indicate that the urban 
land cover increased by 3.2 percent (48,002 acres) from 1975 to 2000, and occurred primarily in 
the northern portion of the basin. Other major changes included an 8.8 percent (133,314 acres) 
increase in agricultural, which includes cropland, pastureland, and citrus groves, and a two 
percent change in transportation and utilities. The majority of the agricultural increase was in the 
pasture and cropland category.  

Major decreases include a 10.9 percent (164,278 acres) loss of rangeland, and a 2.5 percent 
(25,262 acres) loss of wetlands. The area of active mining decreased slightly by 0.3 percent 
(4,191 acres) during the 25 year period, even though approximately 68,000 additional acres had 
been mined. This is a result of a corresponding number of acres that were reclaimed during this 
same time-period.  Most of the mined land was reclaimed as improved pasture, which accounts 
for a major portion of the increase in the agricultural category.  

D. Hydrology 

Regional Analysis 

The overall net effect on the surface water hydrology from the these land use changes was 
analyzed by using data from the USGS surface water station on the Peace River in Arcadia, 
which is the farthest station downstream.  This station has a drainage basin area of 1,367 square 
miles, and represents approximately 57 percent of the entire Peace River drainage basin. The 
station has been monitored since 1931 and a long-term annual runoff rate of 10.7 inches has 
been recorded.  Results of an analysis by the SWFWMD (1996) indicated that a downward trend 
in Peace River flows at Arcadia was 1.32 percent per year since 1970.   

Coastal (1996) also conducted an analysis of rainfall since 1970 in the Peace River basin, which 
indicated a rainfall deficit has occurred. The rainfall deficit was calculated as an estimated annual 
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percent decline, which ranged from 0.41 percent at Bartow in the northern portion of the basin to 
0.32 percent at Arcadia in the southern area.   

The long-term rainfall for Arcadia, which has been monitored since 1933, is 52.9 inches. Using the 
calculated rainfall deficit decline of 0.32 percent for Arcadia, the average reduction in rainfall since 
1970 is 0.17 inches per year.  Using the long-term annual runoff of 10.7 inches and the calculated 
downward trend decline of 1.32 percent per year, the average annual reduction since 1970 is 0.14 
inches per year.   While this seems small on an annual basis, the cumulative reduction in rainfall 
over a 30-year period would be over 75 inches. Correspondingly the cumulative reduction in 
streamflow expressed in inches of runoff for a 30-year period would be over 60 inches. Using the 
long-term annual runoff of 10.7 inches, this reduction is the equivalent of over five years of 
streamflow in the Peace River.  In general, the primary influence on the quantity of streamflow is 
the rainfall.  Since changes in the rainfall are greater than the changes in runoff, in general, the 
majority of the decrease in flow at Arcadia could be attributed to the reduction in rainfall.  

Ardaman & Associates recently conducted hydrology study of the effects of phosphate mining and 
other land uses on Peace River flows.  As part of the study, the 30-year moving average of the 
regional rainfall and runoff in the Peace River Basin was prepared and is presented in Figure 3.5-
3. This analysis utilized rainfall data back to 1933. The results are more pronounced than the 
study by Coastal (1996) in that the 30-year average rainfall decreased 5 inches during the period 
of study or an equivalent of approximately 150 inches when compared to the previous 30-year 
period.  The figure also shows a corresponding decrease in the 30-year average runoff of nearly 
five inches.  The study concluded that almost the entire decrease in runoff in the Peace River 
could be explained by the decrease in rainfall (Ardaman, 2002). 

SWFWMD (2002) has prepared a draft report of the Upper Peace River on minimum flows and 
levels that included a review of the findings of Ardaman and Coastal Environmental. This study 
found that Garlanger attributed 89 per cent of the reduction of flow at Arcadia to the difference 
between two 30-year periods studied. The study also found similar results from Coastal 
Environmental, which concluded that 90 percent of the change in streamflow at the Arcadia gauge 
could be explained by changes in rainfall.  

Since a number of land use changes and hydrological changes have taken place in the Peace 
River basin during the period of monitoring, a more detailed analysis of individual drainage basins 
has been conducted. The purpose of this analysis was to isolate the changes that may be 
attributed to mining since such impacts may have been offset by other changes within the overall 
basin.  

Detailed Basin Evaluation   

To further understand the effects that mining may have on hydrology, three drainage basins have 
been evaluated in detail.  Criteria used to select the drainage basins included: proximity to the 
Ona site; drainage basin size; long-term monitoring for streamflow, water quality, and rainfall; 
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location within the Peace River basin; minimal urban land use; extensive mining in one of the 
basins. The basins that favorably met the criteria were Payne Creek, Horse Creek, and Joshua 
Creek. Payne Creek was selected because the majority of this basin has been mined and 
receives NPDES discharges from phosphate mines.  Therefore, if there were negative water 
quality impacts from mining, one would expect them to occur here.  Horse Creek is a drainage 
basin that is primarily in agriculture land use, but has been partially mined and is projected for 
additional mining. Joshua Creek was chosen as a drainage basin with primarily agriculture land 
use with no existing or proposed mining. A summary of the 1975, 2000, and 2025 land uses for 
Payne Creek are presented in Tables 4.26-11, 4.26-12, and 4.26-13, respectively.  Likewise, 
summaries of land uses are presented for Horse Creek and Joshua Creek in Tables 4.26-14 
through 4.26-16, and 4.26-17 through 4.26-19, respectively. 

To discuss the land use changes for each basin, the results of the comparison was summarized 
for Payne Creek, Horse Creek and Joshua Creek in Tables 4.26-20 through 4.26-22, respectively. 
The results are discussed in terms of percent change relative to the entire drainage basin being 
discussed, e.g. a one percent change in Payne Creek represents approximately 800 acres of the 
entire basin.  

The results of the land use/cover changes for the Payne Creek basin indicate that the mined area 
increased by 19.0 percent (15,238 acres) from 1975 to 2000, and occurred throughout the basin. 
Other major changes during this time-period included an 11.2 percent (8,970 acres) increase in 
cropland and pastureland and a 7.3 percent (5,885 acres) increase in transportation and utilities. 
The utilities category includes new power plants, which account for the majority of this increase. 
The increase in mining does not reflect the 29.1 percent (23,305 acres) that have been mined and 
reclaimed in the Payne Creek basin during this period.  Some of the mined land was reclaimed as 
improved pasture and acreage for power plants, which accounts for a major portion of the 
increases in cropland and pastureland category and the transportation and utilities category. The 
major decreases include a 19.8 percent (15,911 acres) loss of rangeland, a 14.0 percent (11,257 
acres) loss of forested uplands and a 6.2 percent (4,956 acres) loss of tree crops, which are 
primarily citrus groves.  

The results of the land cover changes for the Horse Creek basin indicate that the pasture and 
cropland area increased by 8.3 percent (12,972 acres) from 1975 to 2000 (Table 4.26-21).  Other 
major changes during this time-period included a 5.3 percent (8,296 acres) increase in mined 
area. The increase in mining does not reflect the 0.7 percent (1,122 acres) that have been mined 
and reclaimed in the Horse Creek basin during this period. The major decreases include a 14.1 
percent (22,115 acres) loss of rangeland and a 3.8 percent (6,002 acres) loss of forested 
wetlands.  

The results of the land use/cover changes for the Joshua Creek basin indicate that the tree crop 
category (primarily citrus groves) increased by 20.8 percent (16,079 acres) from 1975 to 2000 
(Table 4.26-22).  Other major changes during this time-period included a 2.6 percent (2,048 
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acres) increase in urban area. The major decreases include a 14.9 percent (11,537 acres) loss of 
rangeland and an 8.7 percent (6,717 acres) loss of pasture and cropland.  

Comparing the three basins, it is important to note that the major increases to land use/cover are 
to either mining or agriculture, whereas the major decreases are in rangeland. Therefore, the 
changes from natural areas are occurring with or without mining.   

In addition to changes in land use/cover, a review was conducted of the differences in soils for the 
three drainage basins.  Soil characteristics are one of the factors that influence the runoff from a 
drainage basin. The soils are typically classified alphabetically from A to D according to their 
hydrologic soil group rating.  A value of A represents a well-drained soil while a value of D is a 
very poorly drained soil. The results of a study conducted for the Charlotte Harbor National 
Estuary Program (CHNEP, 1999) was used to compare the soils classifications for the three 
basins analyzed. Table 4.26-23 presents the hydrologic soil groups for the Payne Creek, Horse 
Creek, and Joshua Creek watersheds.  A review of the data indicates that Horse Creek and 
Joshua Creek are similar in that most of the drainage basin falls into the hydrologic soil group B 
category, which is moderately drained. However, the Payne Creek basin, when compared to the 
other two drainage basins, has a larger percentage of soils in the hydrologic group A and 
hydrologic group D categories. The differences in these two groups are attributed to mining 
activities in Payne Creek, in that the additional group A soils are likely from the disposal of sand 
tailings, while the increase of group D soils are the result of clay settling areas.  

To compare the hydrology in Payne Creek, Horse Creek and Joshua Creek, the long-term records 
from USGS gauging stations for each stream were utilized along with long-term rainfall stations. 
Common monitoring periods in ten-year increments were chosen, when possible, so that results 
would be directly comparable and demonstrate changes relative to the progression of mining. 
Since Payne Creek was critical to assessing these changes, the oldest available database was 
utilized. The USGS maintained two monitoring periods for Payne Creek, from October 1963 
through September 1968, and from October 1979 to present.  

The first period was analyzed because it represents a period when mining within the drainage 
basin occupied less than 15 percent (12,000 acres) of the total area based on 1975 land use.  
Since 1975, mining and reclamation have occurred such that by 2000, over 63 percent 
(approximately 51,000 acres of 80,000 acres) had been mined.  Of this mined area, approximately 
50 percent (approximately 25,000 acres) of the mined land had been reclaimed. Clay settling 
areas have occupied approximately 25 percent (approximately 20,000 acres) of the drainage 
basin and 25 percent (approximately 5,000 acres) of the clay settling areas have been reclaimed. 
As shown in Table 4.26-12, phosphate mining was capturing over 27,000 acres of the Payne 
Creek watershed in 2000.  

For comparison, Figure 4.26-4 shows the area captured by phosphate mining from 1975 through 
2025 in the Horse Creek basin.  Horse Creek has less than 9,000 acres that were being captured 
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in 2000, and has a maximum projected capture in 2014 of approximately 24,000 acres.  While this 
is less than the 27,000 acres captured in Payne Creek in 2000, it is also considerably less than 
Payne Creek when expressed as a percentage of the basin, i.e. 15.3 percent maximum for Horse 
Creek versus 34 percent for Payne Creek in 2000. Therefore, Payne Creek in 2000 represents 
the worst-case in terms of maximum projected acreage captured in the Horse Creek drainage 
basin and is more than double that for Horse Creek in terms of the maximum expressed as a 
percentage of the entire drainage basin.  

With regard to the Peace River basin, the area captured by phosphate mining from 1975 through 
2025 for this basin is presented in Figure 4.26-5. As shown in the figure, the maximum area of 
capture occurred in the early 1980’s with approximately 75,000 acres of the 1,500,000 acres basin 
(5.0 percent).  Future projections shown indicate that a maximum of approximately 38,000 acres 
will be captured around the year 2010.  However, data shown on Figure 4.26-4 indicates that 
approximately 24,000 acres of this total will be captured in the Horse Creek basin.  Therefore, the 
projected maximum capture in the Peace River upstream of the Arcadia gauging station is 
approximately 14,000 acres.  This projected acreage is well below capture in Payne Creek in 
2000 (27,000 acres) and over 20 times less than Payne Creek when expressed as a percent of 
the drainage basin (1.6 percent for Peace River versus 34 percent for Payne Creek).  

Since the proportion of phosphate mining and reclamation to the size of the Payne Creek 
drainage basin is much greater than is projected for either Horse Creek or the Peace River 
basins, the results of the Payne Creek analysis have been used to conservatively represent a 
worst-case projection for each of these basins.  To evaluate the impacts from mining on the 
Payne Creek surface water hydrology, a rainfall/runoff analysis was performed for each of the 
same three basins for common time-periods.  The results of the analyses are presented in Table 
4.26-24. The upper portion of the table expresses the runoff as inches per year, which is the depth 
of water that would cover the drainage area if all the runoff for the year were uniformly distributed 
over it. For each basin and time-period, the rainfall for that drainage basin has also been included 
as inches per year. The results indicate that during all monitoring periods, Payne Creek had 
higher runoff than Joshua Creek, and had higher runoff than Horse Creek during two of the three 
periods monitored.  

In an adjacent column in the table, the runoff is expressed as a percentage of the rainfall to 
normalize differences in rainfall between the basins. The result of this analysis shows that Payne 
Creek had the highest runoff rates for each time-period monitored, even during the period that 
ended with Payne Creek having over 30 percent of its watershed captured by mining and 
approximately 30 percent of the basin that had been reclaimed.  A comparison of Joshua Creek 
and Horse Creek indicates that except for the 1963 to 1968 time-period, the two basins had no 
significant difference in runoff rates even though the potential impacts from mining during the 
period (as demonstrated in Figure 4.26-4) have progressively increased in the Horse Creek basin. 
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In conclusion, the evaluation of the three basins did not indicate any significant differences 
between runoff rates from extensively mined drainage basins and those with no mining.  

The site-specific analyses performed in Section 4.5.1 to predict changes in runoff demonstrate 
that any changes in flow at the downstream property boundaries, on either a specific storm event 
or annual average basis, would be very small and fall well within the ranges of hydrologic cycles 
experienced in Florida.  More importantly, because mining of the Ona site simply represents a 
shift in the location of mining rather than a net increase in the lands to be used by mining 
operations, a net measurable effect on the downstream reaches of the Peace River is not 
expected.  This is the only location within the region, or the watershed, where surface water is 
relied upon for water supply. 

4.26.3.2.2 Surface Water Quality 
The Areawide EIS evaluated the water quality of the region in the 1970’s time frame and 
summarized the problems as:   

“The study area’s major surface water quality problems are high concentrations of 
nutrients (nitrogen and phosphorus); low dissolved oxygen and pH; high color; and 
high suspended solids and organic and fluoride concentrations.” (USEPA, 1978). 

As projected in the Areawide EIS, phosphate mining is progressing to the south as the northern 
reserves are depleted.  The Ona site, which is part of this southern progression, is in Hardee 
County and is drained primarily by Horse Creek and tributaries of the Peace River as shown in 
Figure 3.5-1.  The water quality within the drainage basin near the Ona site and a site-specific 
description are included in Section 3.6 of this EIS.  Horse Creek is a tributary of the Peace River, 
which is used for municipal water supply by the PRMWSA downstream of their confluence. The 
Peace River empties into Charlotte Harbor, which is part of the National Estuary Program. The 
Florida Outstanding Waters in the Peace River basin and Charlotte Harbor, which are defined as 
waters designated by the Environmental Regulation Commission as worthy of special protection, 
are shown on Figure 3.6-1. 

The following section presents a brief discussion of the water quality in the Peace River basin.  To 
assess impacts in greater detail, the general discussion is followed by a detailed evaluation of 
three drainage basins that range in land cover from having extensive phosphate mining to having 
no mining. For the general discussion, water quality has been tabulated by river segments that 
were established in the Areawide EIS.  The river segments were assigned designations for the 
Peace River and its major tributaries with a “P” prefix; Horse Creek with an “HC” prefix; Prairie 
Creek with an “S” prefix; and Charlotte Harbor with a “CH” prefix.  The Areawide EIS evaluated 
the water quality based on these designated segments for each stream.  At each segment the 
Areawide EIS used a multitude of sampling stations to avoid discontinuous databases.  The 
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characterization of the water quality in the Areawide EIS relied on STORET, a computerized 
database of water quality. 

The characterization of current water quality and associated trends are based on the same stream 
segments and sampling stations as was used in the Areawide EIS. STORET water quality 
parameters were used to compile an updated database.  Figure 4.26-6 shows river segments in 
the Peace River basin that correspond to the tabulated data. Table 4.26-25 provides a description 
of the stream segments.  A summary of the water quality data for each river segment for three 
periods (1970 through 1976, 1980 through 1989, and 1990 through 1999) are presented in Table 
4.26-26a. These periods were chosen to assess if over the past three decades the water quality in 
the Peace River basin was improving or degrading for parameters associated with phosphate 
mining.  

There are seven river segments from upstream to downstream that are used to represent water 
quality data for the Peace River. In addition, there is long-term monitoring data at the exit of Payne 
Creek to the Peace River to compare a stream with a high component of mine discharge to 
general river water quality.  The time-period discussed below, unless otherwise noted, refers to 
the period from 1970 to 2000, which is summarized in Table 4.26-26a and Table 4.26-26b. The 
segments are from upstream to downstream along the main channel of the Peace River.  From 
the 1970’s to the 1990’s, the average concentration in the upstream segments (P.3 and P.4) 
indicates that color increased during both decades. The average values for color during the time-
period were moderately high when compared to Florida streams. During the same time-period 
significant decreases occurred for fluoride, ortho-phosphate, and total phosphorus while 
conductivity had moderate decreases.  Average concentrations in the Peace River (P.7) upstream 
of Payne Creek indicated increases in conductivity and turbidity over the time-period. However, 
downstream of Payne Creek these parameters were decreasing over the period, along with lower 
average values for ammonia and total phosphorus. The Peace River segment (P.13) upstream of 
Joshua Creek had increasing average concentrations for DO and decreasing concentrations for 
TKN, TP, color and turbidity. The average concentrations downstream (P.14) of Joshua Creek 
increased for DO, but decreased for color, TKN, turbidity and pH over the period.    

Similar databases have been used for regional studies to assess impacts as part of the Charlotte 
Harbor National Estuary Program. In a recent evaluation of longterm data over the past three 
decades, a trend analysis was conducted as part of a regional study. For these analyses, the 
Peace River was divided into larger segments than are provided in Table 4.26-26a and Table 
4.26-26b and included data for stations not included in the Areawide EIS.  Therefore, the results 
of the trend analysis, presented in Table 4.26-27, are based on different sampling bases and 
longer stream segments than the water quality data summaries in Table 4.26-25.  

The segments of the Peace River basin in Table 4.26-26a and Table 4.26-26b that may have 
been influenced by phosphate mining are the Peace River at Arcadia, the lower Peace River, and 
Horse Creek again compared to incoming water from the exit of Payne Creek. The results 
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indicated that these three segments during the analysis period had an increasing trend for 
turbidity, and decreasing trends for ortho-phosphate and total phosphorus.  In addition, the lower 
Peace River and Horse Creek segments both had an increasing trend for nitrate-nitrite nitrogen, 
which is attributed to agricultural activities.  The lower Peace River showed a decreasing trend for 
TKN. The only basin that showed an increasing trend for chlorophyll-a was Horse Creek.  

To assess the effect of mining on the water quality parameters showing increasing trends, the 
results of the analyses were compared to monitoring conducted since 1976 by IMC and the 
previous owner in Payne Creek at the exit from the Fort Green Mine.  The monitoring program is 
conducted in the upstream portion of Payne Creek and has varied over time with the number of 
parameters generally increasing. The water quality data is summarized for the period in Table 
4.26-28.   

As shown in the land use/cover in Table 4.26-20, during this period mining has progressed within 
the Payne Creek basin.  The Fort Green Mine was active through that period of mining and 
represents thousands of acres mined, and reclaimed.  Mining has included the construction and 
utilization of clay settling areas upstream of the monitoring.  In addition, NPDES data indicate that 
billions of gallons of water were discharged through permitted outfalls into Payne Creek.  

Therefore, the results of the Payne Creek outlet monitoring represent the expected water quality 
in a stream highly influenced by a phosphate mining operation similar to mining in the region 
conducted in the past or proposed in the future.  A long-term trend analysis was conducted on the 
data and is presented in Table 4.26-29.  The results of the analysis indicate that the only 
significant changes in water quality over the time-period were increases in DO and alkalinity, and 
decreases in fluoride.  Therefore, based on the results of the trend analysis for the Payne Creek 
data, the increases in the Peace River basin in turbidity, nitrate or nitrite appear to have been from 
a source other than phosphate mining.  

To study changes that may have occurred in the Horse Creek basin from mining, water quality 
data influenced by the mined areas of the basin were reviewed.  Water quality monitoring has 
been ongoing since 1988 at the exit from the Fort Green Mine, which is located in the upstream 
portion of the Horse Creek.  The results of the water quality monitoring are summarized in Table 
4.26-30. Activities related to the phosphate industry in the watershed during the period were 
limited to mining, reclamation, and the construction of a clay settling area, The mining NPDES 
outfalls were constructed in 1999 and 2001, but have not been used because of drought 
conditions.  Therefore, the water quality data was not influenced by NPDES discharges.  A long-
term analysis was conducted on the data and is presented in Table 4.26-31.  The results of the 
analysis indicated that during the represented period, the only significant upward trends were 
seen in color, alkalinity, and total organic carbon, whereas, chlorophyll-a showed a significant 
downward trend.  Therefore, based on the results of the trend analysis for the Horse Creek data, 
the increases in turbidity in Horse Creek were probably from a source other than phosphate 
mining.  



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-191 

October 2002  

Since the analyses for the Peace River basin typically covered a broad area of impacts from 
multiple sources, a review of the changes in the conditions of selected streams was conducted to 
help isolate the potential impacts from phosphate mining on tributaries of the Peace River.  For 
this review, the three basins studied in detail for the hydrology assessment were again relied upon 
to assess the cumulative effects on surface water quality.  

To compare the water quality in Payne Creek, Horse Creek and Joshua Creek, the land use 
information and long-term water quality data were used.  A comparison of the land use changes in 
each of these basins is summarized in Tables 4.26-20 through Tables 4.26-22, respectively. A 
description of these land use changes is included in Section 4.26.3.2.1D, Hydrology.  In addition, 
because of mining in the upstream area of Horse Creek, data for the northern and southern 
portions of the creek have been summarized in Tables 4.26-32 and 4.26-33, respectively.  The 
results are discussed in terms of percent change relative to the entire drainage basin being 
discussed, e.g. a one percent change in Horse Creek northern area represents approximately 260 
acres of the entire basin.  

The results of the land cover changes for the Horse Creek northern basin indicate that the mined 
area increased by 26.7 percent (6,994 acres) from 1975 to 2000, and occurred in the headwater 
areas (Table 4.26-32). The increase in mining does not reflect the 4.3 percent (1,122 acres) that 
have been mined and reclaimed in the basin during this period. The major decreases include a 
24.7 percent change (6,467 acres) of rangeland, and a 3.3 percent change (875 acres) of 
cropland and pasture land.  

The results of the land cover changes for the Horse Creek southern basin indicate that the 
pasture and cropland area increased by 11.4 percent (12,867 acres) from 1975 to 2000 (Table 
4.26-33).  A small increase during this time-period included a 1.2 percent change (1,301 acres) in 
mined area, which is the total mined area in the southern basin. The major decreases include a 
12.9 percent change (14,494 acres) of rangeland and a 3.8 percent change (4,290 acres) of 
forested wetlands.  

The results of the land cover changes for the Joshua Creek basin indicate that the tree crop area 
(primarily citrus groves) increased by 20.8 percent (16,079 acres) from 1975 to 2000 (Table 4.26-
22).  Other major increases during this time-period included a 2.6 percent change (2,048 acres) in 
urban area. The major decreases include a 14.9 percent change (11,537 acres) of rangeland and 
an 8.7 percent change (6,717 acres) of pasture and cropland.  

As discussed in the hydrology section, a comparison of the three basins indicates that the major 
increases to land cover are to either mining or agriculture, whereas the major decreases are to 
rangeland. Therefore, the changes from natural areas are occurring with or without mining. The 
analyses of surface water quantity from these land cover changes indicated that over the past 
three decades, no significant differences to the hydrology had occurred between these three 
basins.  
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A summary of the water quality data collected for the past three decades is presented in Table 
4.26-26b for selected stream segments in the Peace River basin. The stream segments that 
correspond to Payne Creek and Joshua Creek are designated P.8 and P.13 in the table, 
respectively. The stream segments that correspond to Horse Creek are designated HC.1 through 
HC.4 in the table. HC.1 starts at the upstream segment of Horse Creek, whereas HC.4 
corresponds to the downstream segment. A description of each segment is included in Table 
4.26-25.  

The summary indicates that the stations selected to develop this database were not consistently 
sampled in the three basins to perform a detailed review. Therefore, this data was augmented 
with more intensive monitoring information to assess the changes due to mining.  The information 
from the DEP 305b study, which is used to report the conditions and trends on the Florida 
streams, was used for the detailed information needed. The 305b study includes the use of a 
water quality index, which FDEP has developed to assess water quality in streams.  The index 
values for each stream are calculated from various water quality categories. The values are 
indexed by FDEP into good, fair, and poor water quality rankings for comparative purposes.  
FDEP also assigns a confidence level to each calculation depending on the available data to 
perform the calculation. For this discussion, only calculations identified by FDEP as having a 
medium to high confidence level were included, since values identified as low by FDEP were 
considered unreliable.  

Because of limited data for the downstream portion of Payne Creek, only the 1995 time-period, 
which was ranked “fair”, was identified with a medium confidence level by FDEP.  The other time 
periods were identified with a low confidence level and therefore not included in this discussion. 
Since this downstream segment receives influence from land uses that are not prevalent in an 
upstream subbasin (which is predominately mining), the upstream subbasin, namely the Little 
Payne Creek basin, was also reviewed.  Over 75 percent of the Little Payne Creek subbasin has 
been mined, and in 2000 mining occupied 47 percent of the subbasin.  This represents a higher 
level of mining than the lower portion of Payne Creek, which in 2000 was 27 percent mining and 
had approximately 48 percent of the subbasin that had been mined.  For Little Payne Creek, both 
1990 and 1995 were ranked in the FDEP analyses as “good”.  Other than the difference in mining 
influence, the primary difference between the land cover between these two basins is that lower 
Payne Creek has over 5000 acres (12 percent) in tree crops, whereas less than one percent of 
Little Payne Creek is covered by tree crops. The results indicate that the subbasin highly 
influenced by mining was ranked “good” while the subbasin influenced by mining and tree crops 
was ranked “fair”. To further evaluate this difference in rankings relative to mining, the Horse 
Creek basin was also studied. 

For a comparable evaluation of the Horse Creek basin, several segments categorized by FDEP 
were selected.  The upstream and downstream portions of Horse Creek were reviewed for 
historical FDEP rankings.  The north portion where the mining has progressed since 1978 has 
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been ranked “good” for all five time-periods with sufficient data.  This included the period from 
1970 to 1995.  A comparison with the lower portion of Horse Creek indicates that this stream 
segment was ranked “fair” in 1970, “good” in 1975 and 1980, but was back to a ranking of “fair” for 
the three analysis periods 1985, 1990, and 1995.  Therefore, the influences of mining in the 
northern area of the stream, which accounted for over 25 percent of the area in 2000, have not 
caused changes in the stream ranking during the progression of mining.  Whereas, the rankings in 
the downstream portion of Horse Creek with influences primarily from pasture and cropland, which 
accounted for over 40 percent of the downstream area in 2000, did have changes in rankings 
during the time-period. 

As a final comparison, the water quality rankings by FDEP were reviewed for Joshua Creek, 
which has no phosphate mining influence.  The long-term analyses indicate that the creek was 
ranked “good” in the 1970 and 1975 ranking.  However, beginning in 1980, the ranking was “fair” 
and has continued in the “fair” category for years with sufficient data, which were 1990 and 1995. 
As shown in Table 4.26-22, the primary land cover in 2000 was cropland and pasture, which 
comprised approximately 42 percent of the basin and tree crops, which accounted for over 28 
percent.  

In summary, this cumulative water quality evaluation does not indicate significant increasing 
trends in streams highly influenced by mining for parameters showing overall increasing trends in 
the downstream portion of the Peace River basin.  In other words, phosphate mining does not 
appear to have an adverse effect on water quality relative to turbidity, nitrate, nitrite, and 
chlorophyll-a.  Therefore, the cumulative effects of continued mining and reclamation in the Peace 
River Basin area not expected to significantly influence these parameters in the future. The 
parameters showing increasing trends in streams highly influenced by mining at both mined area 
reviewed were DO and alkalinity, which is a net improvement to the receiving stream.  The 
increasing trends for color and TOC were only observed at the mine exiting to Horse Creek. 
These parameters do not have water quality criteria, and their levels are not expected to be 
significant to the receiving streams.  Since the increasing trends were only at the Horse Creek 
station, they may be attributed to the headwater conditions of the area, which are characteristic of 
swamplands.  High color is typical of “blackwater” streams and range above 300 PTU’s (FDEP, 
1989), which is above the average for the Horse Creek station.  

Biological Research Associates recently conducted a water quality study of the effects of 
phosphate mining and other land uses on tributaries of the Peace River.  As part of the study, a 
large volume of data and reports covering almost 50 years of water quality information on the 
Peace River was reviewed as it relates to the phosphate mining industry. The study compared 
five-year averages of water quality data for four tributaries of the Peace River ranging from 
extensive influenced by phosphate mining (Payne Creek) to no influence by phosphate mining 
(Joshua Creek and Charlie Creek). The summaries were made for phosphorus, nitrogen, 
conductivity, pH, and dissolved oxygen.  Of the parameters studied, phosphorus was highest in 
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the Payne Creek watershed.  However, the study found this elevated level may be attributed to 
the geology of the area, rather than being from the effects of mining. Total nitrogen and 
conductivity were highest in Joshua Creek. For pH, Payne Creek was highest and was similar to 
Joshua Creek. All streams were within the Class III standards. Dissolved oxygen levels were 
similar in all four tributaries, while the mean was slightly higher in Payne and Joshua Creeks. The 
study concluded that there were no indications of adverse changes in water quality as a result of 
mining and/or reclamation activity based on a comparison of Payne Creek which has experienced 
substantial nonpoint and point sources mining activity and streams that have no influence from 
mining (BRA, 2002). 

4.26.3.2.3 Groundwater Quantity  
There are three distinct aquifer systems in the proposed project area: 1) surficial aquifer system or 
SAS; 2) intermediate aquifer system or IAS, and; 3) Floridan aquifer system or FAS.  Groundwater 
quality degradation from different sources of pollution and aquifer depletion or saltwater intrusion 
or upconing may occur as a result of the proposed project or other regional development. A 
detailed impact assessment was conducted as part of the Areawide EIS prepared in 1978. In 
general, for regional groundwater maps evaluated in that study, more recent information has been 
compiled in this section to assess impacts of mining over the past two decades.  

Although the surficial aquifer groundwater quality has the potential to be impacted from mining, 
the FDEP has concluded that the mine process water is not a threat to groundwater quality and 
has exempted phosphate mines from the requirements to conduct groundwater quality monitoring. 
Therefore, the cumulative impact assessment of the groundwater is focused on the FAS, since 
the withdrawal of water can cause regional water quality problems from upconing or saltwater 
intrusion. Information published by the SWFWMD, the USGS, and FDEP was used to evaluate 
cumulative impacts on groundwater in the FAS.    

The UFA is generally used to withdraw water for agricultural, industrial and municipal water use in 
the region.  For evaluating the impacts of the proposed water use from IMC’s total operations in 
the phosphate area, a regional groundwater model was run as part of the SWFWMD permitting 
process. A review of the modeling by SWFWMD staff found the projected drawdowns to be of 
acceptable levels and the permit was issued.  To evaluate the relative changes in groundwater 
quantity from all users over the past two decades, a comparison of the current potentiometric 
maps versus 1975 potentiometric maps of the region was performed. To evaluate the changes to 
the potentiometric surfaces from groundwater pumping, the water use information presented in 
Section 4.26.2.3.1 for 1975, current, and projected for the year 2020 was used.  

The potentiometric maps for September 1975 and May 1976 (Figures 4.26-7 and 4.26-8, 
respectively) were compared to the potentiometric maps for September 1996 and May 1996 
(Figures 4.26-9 and 4.26-10, respectively).  The 1975 and 1976 maps were chosen, since they 
were included in the Areawide EIS.  The 1996 maps were selected for comparison because the 
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total rainfall for 1996 was similar to the 1975 rainfall total.  A comparison of the May maps, which 
represent the dry season for this region, indicated a net improvement in potentiometric surfaces in 
the area northeast of the site, i.e. the area in southwestern Polk county and northern Hardee 
County. Some of these areas have shown increases of 30 feet in elevation over the period. In the 
area of the Ona project, the levels were similar during both periods. Another area of net 
improvement was west of the site in eastern Manatee County. In this area, changes were not as 
pronounced, but were approximately ten feet higher.  

Similarly, a comparison of the September maps indicated a net improvement in the area 
described northwest of the Ona site for the May maps. The increases were in the 30-foot range in 
some areas of Polk County. The area west of the site, however, experienced a net decline of 10 to 
20 feet. While the elevation of the potentiometric surface at the site was approximately the same 
during both periods, an area southeast of the Ona site experienced a decline of approximately 10 
to 15 feet that was approximately 10 to 15 feet above the earlier period in May.  Figure 3.7-2 in 
Chapter 3.0 shows water levels in a well near the Ona site that fluctuated in approximately the 
same range of values over the 22-year monitoring period from 1977 to 1999.  This observation is 
similar to the results of the comparison of the potentiometric maps.  

The relatively large increases in the potentiometric surfaces for both May and September when 
comparing the mid 1970’s to the mid 1990’s in areas of the Peace River basin can be explained 
by a review of the changes in water use for the region presented in Table 4.26-7. The changes in 
water use by county indicate that the largest decreases in groundwater withdrawal occurred in 
Polk and Hardee Counties. For the agricultural category, the reduction in pumping in Hardee and 
Polk Counties accounted for over 150 mgd or approximately 88 percent of the decrease. 
Likewise, for the phosphate plants, industrial/commercial, and phosphate mining uses the 
reduction in Polk County accounted for approximately 225 mgd, which was 88 percent of the 
reduction for these three categories. Since a major portion of these uses occurred in southwestern 
Polk County, the increase in potentiometric surface in this area is attributed to the reductions in 
pumping.  

The water use requirements for phosphate mining operations as they move south in the region 
are not expected to have significant adverse effects because 1) the pumping requirements for the 
new mines are much less than was needed for the earlier operations, 2) the regional modeling of 
the IMC operations, which account for a large portion of the overall mining and chemical plants in 
the region, demonstrated that drawdowns from pumping met the requirements for SWFWMD to 
issue a WUP, 3) the mining water use and chemical plants water  use will continue to separate, 
since the chemical plants will remain in the north area of the phosphate district as mining 
progresses to the south. Therefore, water demands of the phosphate industry will not overlap as 
had occurred during the earlier stages of mining.      
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4.26.3.2.4 Groundwater Quality 
The groundwater quality has been assessed by comparing regional water quality distributions of 
chloride, sulfate and dissolved solids in the UFA from Areawide EIS as depicted in Figures 4.26-
11, 4.26-12, and 4.26-13, respectively, with a more recent FDEP groundwater study from the early 
1990’s showing regional distributions of the same parameters. The distribution of chloride, sulfate 
and total dissolved solids from the FDEP report are shown in Figures 4.26-14, 4.26-15 and 4.26-
16, respectively.   

Chloride is included because it is an indicator parameter of saltwater intrusion, which can occur 
from over pumping in an area. A comparison of the time-periods indicates that the chloride levels 
increased in the northwest section of Manatee County and in the central section of DeSoto 
County. The change in Manatee County was from approximately 50 mg/l to over 250 mg/l. Since 
250 mg/l of chloride is a secondary drinking water standard, this increase denotes a change below 
groundwater quality standards. In the DeSoto County area, the change was from 50 mg/l to over 
100 mg/l, but remained within standards. Neither of these changes is attributed to the progression 
of phosphate mining, which is distant from the areas of the increases.  Figure 4.26-14 indicates 
that central Florida phosphate area has a concentration of approximately 10 mg/l, which is well 
within the groundwater quality standard.  

Sulfate levels, which generally increase with depth in the FAS, were also compared for two time-
periods. The figures indicate that the sulfate concentration have decreased from the southwestern 
portion of Polk County to the western portion of Manatee County. In areas of the central Florida 
phosphate district, the concentrations declined from 50 mg/l to approximately 10 mg/l.  These 
values are well below the groundwater standard of 250 mg/l. However, the 250 mg/l contour has 
moved northward from the middle of Charlotte County to approximately the northern boundary of 
DeSoto County.  In the northern portion of DeSoto County a localized 500 mg/l contour is 
attributed to pumping which may have caused the upconing of higher concentrations of sulfate 
from the underlying aquifer.  

The third parameter compared between the two time-periods was total dissolved solids.  The 
bands of concentrations from 250 mg/l to 500 mg/l were similar for the two time-periods.  The 
slight difference in the shape of the two bands may be attributed to the different monitoring 
locations.  Thus, this comparison indicates that no major changes in total dissolved solids have 
occurred as a result of phosphate mining in the region.  

In conclusion, a comparison of water quality contours over a period of 20 to 30 years for chloride, 
sulfate, and total dissolved solids did not indicate any significant increases in concentration 
associated with phosphate mining in the region. Since water use for mining is not expected to 
increase significantly over the next two decades, future changes in groundwater quality as a result 
of phosphate mining in the region are not expected to occur. 
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4.26.3.2.5 Water Resources Summary 
The cumulative water resources impacts from phosphate mining in the Peace River basin were 
evaluated by utilizing extensive water quantity and quality data collected over the past three 
decades. The water quantity assessment included an evaluation of water use and runoff. 
SWFWMD information indicated that the phosphate industry had reduced its water use by over 
190 mgd from 1975 to 1999, which represents a 74 percent decrease in use.  Water use for the 
phosphate industry is projected to remain low relative to historical use and relative to other users. 
Regional analyses of streamflow have indicated that the majority of the decrease in flow in the 
Peace River can be attributed to a regional reduction in rainfall.  In addition, a comparison 
between three tributaries to the Peace River did not indicate significant differences between runoff 
rates from extensively mined drainage basins and those with no mining.  

Surface water quality data was also evaluated for the Peace River basin and the three tributaries. 
The cumulative water quality evaluation did not indicate significant increasing trends in the 
streams highly influenced by mining for parameters showing overall increasing trends in 
downstream portions of the Peace River basin.  In other words, phosphate mining does not 
appear to have an adverse effect on water quality relative to turbidity, nitrate, nitrite, and 
chlorophyll-a. Therefore, the cumulative effects of continued mining and reclamation in the Peace 
River basin are not expected to significantly influence these parameters in the future.   

The cumulative impact assessment for groundwater focused on the FAS, since the withdrawal of 
water can cause regional water quality problems from upconing or saltwater intrusion. A 
comparison of wet and dry season potentiometric maps representing a change over two decades 
indicated a net improvement in potentiometric surfaces in the phosphate region, which is partially 
attributed to the net reduction of pumping in the area. The water use requirements for the 
phosphate mining operations as they move south in the region are not expected to have 
significant adverse effects on the region.  Similarly, a comparison of water quality contours over 
the past two to three decades for chloride, sulfate, and total dissolved solids did not indicate 
significant increases in concentration associated with phosphate mining in the region.  Since 
water use for mining is not expected to increase significantly over the next two decades, future 
changes in groundwater quality as a result of phosphate mining in the region are not expected to 
occur. 

4.26.3.3 Socioeconomic Resources 
The socioeconomic impacts resulting from this and other developments are likely to be positive.  
Therefore, the cumulative impacts to socioeconomic resources of the region were evaluated by 
looking at economic growth of the area, including the positive impact on the Port of Tampa. 

The cumulative impacts of the proposed Ona mine on the local and regional socioeconomic 
resources are presented below.  This assessment includes direct socioeconomic impacts as a 
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result of actions taken by IMC associated with the proposed action.  The assessment also 
considered indirect socioeconomic impacts that result from actions taken by parties other than 
IMC.   

4.26.3.3.1 Employment  
No significant increase in direct employment by IMC would occur in Hardee and Polk Counties.  
The ability however to maintain mining operations by shifting employment from the depleted Fort 
Green Mine to a new mine would provide a continuum of overall employment at the mine, as well 
as for the beneficiation operations.  At present, the mining and beneficiation operations at Fort 
Green employ approximately 400 people, with 75 of these employees residing in Hardee County.  
This direct employment number represents 11.6 percent of the mining employment reported in the 
region (Florida Research and Economic Database [FRED], 2001a). 

Within the region, the overall employment in the nonmetallic minerals sector is reported at 3,454 
employees, with 90 percent (3,119) of those jobs being located in Polk County (FRED, 2001a).  
The importance of the phosphate industry to the region and Polk County employment base is 
significant.  Over 56 percent of the nonmetallic mineral jobs in the state are located in the region 
and Polk County’s employment represents 50 percent of these jobs statewide. 

Despite the significance that Polk County and the region has on the overall statewide employment 
base for nonmetallic minerals, the projections for future employment show a significant decrease. 
Statewide employment is anticipated to decrease by almost 14 percent to 5,336 jobs.  This is a 
direct result of a reduction in mineral mining in Polk County, which is projected to lose 903 jobs.  
Elsewhere in the region, nonmetallic mineral employment is expected to increase from 335 jobs at 
present to 426 jobs in 2008 (FRED, 2001a).  The projected trend in Polk County is a continuation 
of the recent trend in phosphate employment in the county over the past several decades.  Polk 
County employment in both mines and chemical plants decreased from 6,769 jobs in 1992 to 
5,111 jobs in 1999 (Florida Phosphate Council, 2001).  The CFRPC expresses concern over the 
decline in high wage categories in the Economic Development section of the SRPP.  The plan 
notes “The Region has been losing high paying jobs in mining and manufacturing, while more and 
more people are employed in the lower paying service industries.  Thus, growth in wage and 
salary earnings per capita has declined” (CFRPC, 1997).  Among the fundamental goals of the 
CFRPC is to sustain county and municipal economic development 

While the significance of direct employment resulting from the project is less in the region due, in 
part to the size of the overall regional economy relative to direct employment, the cumulative 
impact of phosphate mining impact is significant due to the indirect benefits associated with 
various businesses that support the entire industry.  The Florida Phosphate Council reports that 
for every phosphate employee, five additional jobs are created in support of the direct 
employment (2001).  As a result of this multiplier effect, the continuation of employment related to 
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the Ona Mine would allow an additional 2,000 indirect jobs to be maintained, with most of these 
jobs located in the region.   

Worldwide demand for fertilizer use is expected to increase from 138 million tons at present to 
179 million tons by 2030 to satisfy the increase in cereal and feed demands for an increase in 
population and an improvement in overall standard of living in developing countries (International 
Fertilizer Industry Association, 2001).  With Florida providing approximately 75 percent of the US 
phosphate supply (and 25 percent of the world supply), it is strategically important to maintain the 
existing employment base in order to provide products for both domestic consumption and export 
(Florida Phosphate Council, 2001). 

4.26.3.3.2 Wages and Payroll 
The cumulative effect of the proposed project on wages is also a significant economic benefit.  
The 1997 statewide average annual wages for various occupations were compared (Table 4.26-
34).  This comparison showed that statewide employment within the mining industry constituted 
about 0.1 percent of all jobs in the state.  Additionally, the data shows that wages within the 
mining industry are among the highest in the state with an average annual wage of $39,120.  This 
was well over twice the lowest average, which is for the retail industry.   

This is indicative of the relative value of phosphate mining jobs and the phosphate mine worker.  
The ability to maintain these types of jobs in the region helps offset the decline in high wage 
categories that the region as a whole, and particularly Polk County, are experiencing.   

Overall, employment in the phosphate industry in the state represented a payroll of $415.9 million 
dollars in 2000 (Florida Phosphate Council, 2001).  There are 54,000 jobs created in Hillsborough 
County by port-related activity in Tampa.  The role of phosphate is the most significant single 
industrial activity, accounting for a significant volume of export of ore and phosphate products and 
import of liquid sulfur and ammonia.  Approximately 25,000,000 tons of phosphate related 
products were shipped from the port last year.  This number represents about 40 percent of the 
total liquid and bulk tonnage shipped by the port (Tampa Port Authority, 2001; Florida Phosphate 
Council, 2001).   

4.26.3.3.3 Ad valorem Revenue and Taxes 
Ad valorem tax revenue from the existing beneficiation plant in Polk County generates $27,000 
annually (based on an assessed value of $1,500,000 and a Polk County year 2000 millage rate of 
17.666).  Ad valorem revenue to Hardee County for the mine portion of the project would begin 
during the initial year of mining and continue on an annual basis during the mine life.  Once the 
beneficiation plant is constructed in Hardee County, additional ad valorem revenue would be 
generated in the county and disbursed to the General Fund, School Board, and Southwest Florida 
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Management District.  In addition to ad valorem revenue, the county would receive other fees 
including mining regulation fees (in lieu of impact fees for mine disturbance), annual review and 
monitoring fees, and amendment fees.  Tax proceeds to Hardee County also include severance 
tax receipts 

Ad valorem taxes paid by the phosphate industry in Polk County is significant, with four of the top 
ten assessments related to the industry.  In 2000, IMC paid $5,600,000 to the county (Polk County 
Property Appraiser Office, 2001).  The cumulative fees paid to the county by IMC, Cargill 
Fertilizer, Farmland Hydro, and US Agrichemicals Corporation total $13,300,000.  Assuming the 
basic breakdown in Polk County ad valorem taxes to be 60 percent to County General Fund, 30 
percent to the School Board, and 10 percent to SWFWMD, the year 2000 revenue total for Polk 
County’s four phosphate assessments would be allocated as follows: 

• $ 5,985,000  to County General Fund 
• $ 6,783,000  to School Board 
• $ 532,000 to SWFWMD 

Indirect ad valorem revenue from businesses that are located to support the phosphate industry 
would supplement these totals, as would each employee who resided in Polk County in a single-
family dwelling.  A similar revenue scenario occurs in other counties in the region that are 
occupied by phosphate businesses, businesses that support the phosphate industry, or are home 
to employees that work in the industry or related businesses.  Impact fees, property taxes and 
sales tax would accrue to all counties in the region as a result of indirect employment and 
investments associated with the new mine, and the existing and proposed beneficiation facilities.  
Cumulative direct and indirect tax revenue for the phosphate industry in the region has not been 
determined recently, but could represent tens of millions of dollars on an annual basis. 

Statewide, over $95,400,000 in taxes and fees was paid by the phosphate industry in 2000.  
Severance taxes paid totaled $41,579,076 and were used to 1) acquire environmentally sensitive 
land under the Conservation and Recreation Lands Trust Fund, 2) supplement the state’s general 
revenue fund, 3) supplement the general fund in counties where phosphate mining occurred, or 4) 
funded the Florida Institute of Phosphate Research.  Property taxes paid in 2000 totaled 
$33,169,916.  Sales taxes paid totaled $17,899,309.  Other taxes and fees represent the 
remainder of the industry’s contribution (Florida Phosphate Council, 2001).   

4.26.3.3.4 Other Socioeconomic Considerations 
Cumulative impacts associated with other socioeconomic components are insignificant due 
primarily to the fact that employment would not be significantly increased.  As a result there would 
be no significant direct or indirect increase in population, housing, need for community facilities 
such as potable water, sanitary wastewater, solid waste management services, highway, rail or 
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port traffic, or energy supply.  Similarly, there would be no significant direct or indirect impact to 
community services such as education, recreation and public safety (law enforcement, fire 
protection, and EMS).  Due to the fact that the proposed project would allow baseline economic 
activity to continue even cumulative impacts associated with indirect economic aspects of the 
project, while considered a significant benefit, would be a continuation of existing levels of 
economic activity. 

4.26.3.3.5 Socioeconomic Resources Summary 
The primary socioeconomic benefit that would result from the estimated 24-year mining duration 
at Ona Mine is direct and indirect economic benefits.  These benefits would be derived in the form 
of employment, wages and payroll, and ad valorem revenue and taxes. 

When considering the cumulative socioeconomic effect of the proposed Ona Mine when 
combined with the two projects identified within a one-mile radius of the site boundaries, there is 
little change.  The number of employees at the power plant is less than 25 and at the assisted 
living facility is expected to be low because, according to the Hardee County permit, it only has 
eight housing units.  Since the overall socioeconomic effect is beneficial, no additional analysis 
was conducted.   

4.26.3.4 Land Use 
To assess the potential for phosphate mining to have a cumulative impact on changes in land use 
within the Peace River basin, a comparison was made of the 1975, 2000, and 2025 land 
use/cover maps generated as part of the CFRPC’s cumulative impact study.  The study area used 
in this analysis is approximately 1,502,300 acres.   

For this analysis cover types were combined into Urban/Infrastructure (FLUCFCS 100 [less 160] 
and 800), Agricultural (FLUCFCS 200), Undeveloped (FLUCFCS 300, 400, 500, 600, and 700), 
and Extractive (FLUCFCS 160).  A comparison was made of the change in acres of Undeveloped, 
Extractive, Urban/Infrastructure, and Agricultural land use/cover classifications to determine the 
cumulative impacts of land use change associated with each.   

By comparing this data for 1975, 2000, and 2025 it is clear that there is a gradual change in the 
dominant land use/cover classifications over this timeframe.  Land use/cover dominance within 
the study area in 1975 was Undeveloped (52 percent), Agricultural (37 percent), 
Urban/Infrastructure (6 percent), and Extractive (5 percent).   

In 2000 the Undeveloped land use/cover classification was reduced to 38 percent of the area, 
while Agricultural and Urban/Infrastructure land uses had increased to 46 and 12 percent, 
respectively.  Extractive land use remained 5 percent in 2000.  Data presented in Table 4.26-35 
show that between 1975 and 2000 areas classified as Undeveloped decreased by 28 percent, 
and Agricultural areas increased by slightly less than 25 percent.  The most striking change was in 
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Urban/Infrastructure, which nearly doubled (95 percent increase) during the 25-year period.  
Extractive land use remained the same. 

In 2025 the areas classified as Agricultural are projected to be 35 percent of the study area, 
Undeveloped is 35 percent, Urban/Infrastructure has increased to 26 percent, and Extractive land 
use is down to 2 percent.    Once again there is a decline in areas classified as Undeveloped, and 
an increase in Agricultural and Urban/Infrastructure.  The data in Table 4.26-35 show a 7 percent 
decrease in areas classified as Undeveloped.  Interestingly, there is also a 20 percent decrease in 
Agricultural areas.  Both of these classifications are displaced by a 120 percent increase in 
Urban/Infrastructure land use/cover.  The Extractive classification also decreases by 57 percent.    

From 1975 to 2025, the increase in the number of acres in Agricultural or Urban/Infrastructure 
land use/cover is greater than the number of acres of undeveloped land that was lost.  Therefore, 
the analyses show that cumulative impacts on land use change within the Peace River basin is 
greater from the conversion of land to Agricultural or Urban/Infrastructure land use/cover than for 
Extractive uses, such as phosphate mining.  Thus, the potential impact of the proposed action on 
cumulative land use trends in the study area is minimal. 

4.27 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 
4.27.1 Proposed Action Alternative 
4.27.1.1 Ecology 
The productive capability of reclaimed upland systems for agriculture would be similar to existing 
systems.  Creation of lakes and associated wetland areas as part of reclamation would result in 
no net loss in productivity as compared to pre-mining conditions, and would increase the habitat 
diversity and species diversity in the area.  The reclaimed lakes would provide more habitat for 
fish, lentic macroinvertebrates, and species associated with lake margins and littoral zones such 
as reptiles, amphibians, wading birds, ducks, and macroinvertebrates.   

Agricultural land use would be lost in the areas that would be reclaimed as lakes.  Mining would 
also result in the loss of individual fauna in affected areas, temporary habitat destruction, 
replacement of some upland habitat with lake systems, and temporary alteration of the functions 
provided by wetlands and aquatic systems. 

4.27.1.2 Water Resources 
The capture of streamflow during mining activities, the discharge of water during periods of 
excess rainfall, and the changes to drainage basin characteristics from reclamation after mining 
will result in changes to surface water quantity and quality of onsite streams. 

The SWFWMD WUP authorizes an average pumping rate of 10 mgd from the groundwater 
resources at the Ona site. Assuming the plant begins operation in Year 3 of the mine and 
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continues through Year 30, the volume of water withdrawn from the Floridan Aquifer would be 
approximately 102 billion gallons over the 28-year life of the Ona plant site. However, since the 
Ona plant site will replace the existing Fort Green plant, a corresponding reduction of a similar 
quantity would be expected to the north of the Ona site at the Fort Green site.  

4.27.1.3 Phosphate Reserves 
The principal geologic resources at the Ona site are the mineable phosphate rock deposits and 
the limestone and dolomite layers beneath the phosphate that provide potable water.  The Ona 
site contains over 140 million tons of recoverable, marketable phosphate rock.  IMC Phosphates 
is proposing to extract about 105 million tons of the resource, or about 75 percent (IMC, 2002). 

The remainder of the resource, or about 35 million tons, would be left in the ground and 
essentially lost due to the other natural resources that overlie the geological resources.  Protection 
of the other environmental or natural resources would essentially occur on lands where the cost of 
attempting to mitigate mining impacts would exceed the value of the phosphate.  That is, the value 
of the natural resources or ecology is considered by the AWG to be higher than the value of the 
geologic resources (IMC, 2002). 

4.27.2 IMC’s Original Area to be Mined Alternative 
Under this alternative, irreversible and irretrievable commitment of resources would be similar in 
nature to those described for the Proposed Action Alternative.   

4.27.3 Natural Systems Group Recommended Areas of Conservation Interest 
Under this alternative, irreversible and irretrievable commitment of resources would be similar in 
nature to those described for the Proposed Action Alternative.   

4.27.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Under this alternative, irreversible and irretrievable commitment of resources would be similar in 
nature to those described for the Proposed Action Alternative.  However, because the scale of this 
alternative is less than the proposed action, the scale of the impacts would also be less.  

4.27.5 No Action Alternative 
In general, no irreversible and irretrievable commitment of resources is anticipated under this 
alternative.  However, if the area were developed for intensive agricultural, residential, or urban 
land uses in the future, the phosphate resources that underlay the site would be lost.   
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4.28 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 
4.28.1 Proposed Action Alternative 
4.28.1.1 Topography and Soils 
The acreage needed for the clay settling areas is estimated to be 6,269 acres, which includes 
4,602 acres for clay storage and 1,667 acres for the footprint of the dikes.  The final settled 
elevation of approximately 3,000 acres of land would be approximately 20 feet above-grade. 
Although the changes in topography would cause the drainage area boundaries and sizes to be 
altered slightly from existing conditions, in general, the site would be returned to the same 
relatively flat topography as currently exists.  

Of the 20,676-acre Ona site, 15,527 acres would mined.  In the mined areas, the characteristics of 
the existing soils would be changed by the reclaimed soils, which include 7,989 acres of tailings 
with overburden cap, 3,685 acres of settled clay, 386 acres of tailings, and 3,790 acres of 
overburden.  During mining, soil erosion from water and wind are anticipated in unvegetated 
areas.  The capture of runoff into the mine recirculation system is expected to prevent erosion 
from degrading local water quality in streams. Potential off-site impacts from wind erosion would 
be minimized by providing set-backs at property boundaries.   

4.28.1.2 Upland Ecology 
Unavoidable impacts on upland communities include temporary reductions in flora and fauna 
populations due to land clearing and mining activities.  Reclamation plans include an increase in 
acreage of upland forest and a net decrease in agricultural lands.  While upland wildlife species 
would be temporarily displaced during active mining, the post-reclamation landscape would 
provide suitable habitat for the continued existence of wildlife resources.  In addition, the proposed 
Conservation Easements would assure that wildlife habitat is preserved in perpetuity upon the 
completion of mining.  The spatial configuration of undisturbed and reclaimed areas in the post-
mining landscape provides contiguous corridors of habitat that improve upon the existing patchy 
distribution of natural areas at the Ona site.      

4.28.1.3 Wetlands 
Impacts on wetlands flora and fauna would be similar to impacts on uplands communities, as site 
preparation for mining would displace wildlife and result in the loss of plant communities. As with 
uplands, the impacts are temporary in nature, as reclamation activities would result in an increase 
of wetland acreage.  Until reclaimed systems mature, wildlife populations may be reduced, 
although significant acreage of wetland habitat is proposed to remain undisturbed during the 
lifetime of the mine, and the active clay settling areas provide a sizeable habitat that is used by 
many species.  Population shifts may occur due to creation of wetland systems (e.g. lake edge 
wetlands), which are presently limited in the project area.   
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4.28.1.4 Aquatic Communities 
Mining of aquatic habitats would result in temporary reductions in associated flora and fauna.  
Addition of the ditch and berm system, creation of reclaimed lakes, and reclaimed wetlands would 
result in a net increase in aquatic habitats upon completion of mine reclamation.  The significant 
natural streams and associated floodplains would not be disturbed, and secondary impacts of 
mining adjacent to these streams would be avoided through the ditch and berm recharge system. 
Only portions of the agriculturally altered Oak Creek are proposed to be mined, and would be 
reclaimed to a more diverse aquatic system of marshes and forested stream floodplain.   

4.28.1.5 Rare and Endangered Species 
Some populations could decline as a result of mining, whereas others may actually increase as a 
result of the creation of over 1,000 acres of lakes and the establishment of permanent 
Conservation Easements.  Pre-clearing surveys and relocation methods would be utilized to avoid 
the taking of any listed species, and large areas of high quality habitat would be preserved during 
mining that may be used as refugia for listed species. 

4.28.1.6 Surface Water Quantity 
Unavoidable environmental impacts on surface water flows would result from some areas of land 
periodically being removed from the natural drainage systems. Runoff would be reduced in the 
streams since some areas would be isolated from the natural drainage basins and would not 
contribute runoff to their flow.  Rain falling within the mining and disposal areas would be captured 
in the mine recirculation system for use in the mining operations.  However, the stream baseflows 
along floodplains, or wetlands left undisturbed that are near an excavated open mine cut would be 
maintained during mining and would offset impacts to natural low flows.  In addition, NPDES 
discharges back into Horse Creek and Brushy Creek would offset much of the reduction from the 
capture of surface water during higher flow periods.  Streamflows after reclamation are expected 
to be approximately one cfs less than pre-mining primarily because of the increased evaporation 
caused from the addition of lakes to the site.  The lakes are part of the reclamation plan and were 
requested by Hardee County.  Impacts on the Horse Creek and Peace River water budget are 
expected to be minimal.  

4.28.1.7 Surface Water Quality 
Water quality impacts from the clearing of vegetation from the land should be avoided since runoff 
from these areas would be captured in the mine recirculation system prior to disturbance.  The 
quality of water discharged from the NPDES outfalls is not expected to adversely affect the water 
quality in Horse Creek and Brushy Creek.  The potential increase for dissolved oxygen and pH 
from NPDES discharges relative to the existing stream water concentrations would generally 
improve water quality conditions within the streams and has the potential to reduce the number of 
naturally occurring water quality contraventions of Class III criteria.  The potential increases in 
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conductivity are not expected to approach limiting Class III standards.  The potential increase in 
phosphorus concentrations are not a concern as the systems would be nitrogen limited and would 
not develop excessive plant growth beyond the amount of available nitrogen in the system.  
Therefore, the impacts to stream water quality are expected to be minimal. 

4.28.1.8 Groundwater 
Groundwater impacts from mining include a lowering of the SAS and FAS during mining.  
Dewatering mining areas would cause a temporary and local lowering of the SAS.  The 
groundwater inflow/outflow to areas along floodplains, or wetlands to remain undisturbed that are 
near an excavated open mine cut would be maintained by a BMP ditch and berm or recharge well 
system.  The groundwater outflow to protected areas would be maintained by keeping a high level 
of water in the ditch adjacent to the protected areas. These areas include protected streams and 
wetlands, which would maintain baseflows in unmined creeks. 

Groundwater potentiometric levels in the FAS would be reduced near the pumping wells for water 
for the plant operations. The SWFWMD has determined that the drawdowns caused by the 
proposed pumping would not cause adverse affects to adjacent property owners and has issued a 
WUP for the site.  Therefore, no significant adverse impacts are expected.  

4.28.1.9 Air quality 
A temporary increase in total suspended PM levels is anticipated in the vicinity of the mining 
activities.  However, PM levels should be reduced when mining activities are completed in an 
area, and would return to areawide background levels when reclamation is completed.  No 
exceedances of any ambient air quality standard or long-term impacts to regional ambient air 
quality are anticipated.  

4.28.1.10 Radiation 
Typical concentrations of Radium-226 in phosphate ore and in various products and by-products 
of the beneficiation process indicate that most of the Radium-226 tends to remain with the rock 
and the clay wastes.  The radium also tends to remain bound to the particles in these materials 
and does not dissolve readily.  The expected concentrations of radiation on the clay settling areas 
after reclamation would be higher than the existing conditions and other reclaimed areas of the 
site.  If needed, Radon Resistant Construction Techniques such as those developed by the 
USEPA and BRC could be used to protect homes and buildings from indoor radon hazard. 

4.28.1.11 Historic Resources 
As described in Section 4.16.1, site 8HR779 was identified and considered potentially eligible for 
listing in the NRHP (SAR, 1999).  IMC proposes to conduct Phase II testing of the site to 
determine its eligibility for listing in the NRHP.  If the site were determined eligible, IMC would 
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proceed with data recovery from this site to mitigate any impact and to obtain concurrence from 
the SHPO that mining activities would not have an adverse effect. These activities and 
coordination under Section 106 of the NHPA would be completed prior to conducting any ground-
disturbing activities in the area (IMC, 2002).  Therefore, no unavoidable adverse impacts on 
archaeological resources or historical structures are anticipated.    

4.28.1.12 Socioeconomics 
There are no unavoidable adverse economic impacts associated with this project.  However, once 
the mining operations are concluded, the mining jobs and tax revenue would be lost.  
Nonetheless, the longer the facility is in operation, the longer the economic benefits to the county, 
region, and state would be received.   

4.28.2 IMC’s Original Area to be Mined Alternative 
Under this alternative, unavoidable adverse environmental effects would be similar in nature to 
those described for the Proposed Action Alternative.   

4.28.3 Natural Systems Group Recommended Areas of Conservation Interest 
Under this alternative, unavoidable adverse impacts would be similar in nature to those described 
for the Proposed Action Alternative.   

4.28.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Under this alternative, unavoidable adverse environmental effects would be similar in nature to 
those described for the Proposed Action Alternative.  However, because the scale of this 
alternative is less than the proposed action, the scale of the impacts would also be less.  

4.28.5 No Action Alternative 
Under this alternative, unavoidable adverse environmental effects would be the loss of jobs, 
taxes, and economic multipliers to Hardee and Polk Counties and the central Florida region.  The 
Florida Phosphate Council reports that employment in the phosphate industry in the state 
represented a payroll of $415.9 million dollars in 2000 and that for every phosphate employee, 
five additional jobs are created in support of the direct employment (Florida Phosphate Council, 
2001).  As a result of this multiplier effect, the loss of jobs currently located at the Fort Green Mine 
that would transfer to the Ona Mine could result in the loss of an additional 2,000 indirect jobs, 
most of which are located in the region.   
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4.29 LOCAL SHORT-TERM USES AND MAINTENANCE/ENHANCEMENT OF LONG-TERM 
PRODUCTIVITY 

4.29.1 Proposed Action Alternative 
4.29.1.1 Ecology 
The productive capability of reclaimed upland systems for forestry and agriculture would be similar 
to existing systems.  Creation of lakes and associated wetland areas after mining would result in a 
net increase in aquatic habitat and species diversity as compared to pre-mining conditions.  The 
reclaimed lakes would provide habitat for fish, lentic macroinvertebrates, and species associated 
with lake margins and littoral zones such as reptiles, amphibians, wading birds, and ducks.  There 
would also be additional habitat available for populations of game and migratory species and any 
rare and endangered species that use aquatic habitats.  

The reclaimed landscape is designed to provide contiguous parcels of natural lands, rather than 
the patchy distribution of natural areas separated by agricultural lands currently present at the 
Ona site.  IMC has proposed to grant perpetual conservation easements on approximately 4,482 
acres of land on and adjacent to the Ona site.  These conservation easements include the 
floodplains of Horse, Brushy, and Oak creeks as well as an East-West corridor from Brushy Creek 
west towards Horse Creek.  The conservation easements provide for the permanent protection of 
a mosaic of vegetative communities including xeric and wetland habitats, and would allow 
unrestricted wildlife movement along corridors of natural lands.  Additionally, the proposed 
conservation easements include lands that are known to support listed species of plants and 
animals, and would assure their continuing existence at the Ona site in perpetuity. 

4.29.1.2 Water Resources 
In the short-term, the mining and processing of phosphate ore at the Ona site would result in 
changes to the surface water quantity and quality.  Average flows and flood flows would be 
reduced during mining due to a reduction in the drainage areas being captured in the mine 
recirculation system.  However, baseflows would be maintained by keeping a high level of water in 
ditch systems constructed adjacent to the protected areas.  Water quality changes would occur in 
receiving streams and several parameters such as dissolved oxygen and pH, are expected to 
improve during periods of discharge.  Other parameters expected to increase include conductivity, 
sulfate, and phosphorus.  Fluoride levels are expected to decrease during periods of discharge.  
However, mining is not expected to cause any violations of Florida surface water or groundwater 
quality standards.  

Long-term changes that may affect surface water resources include alterations to topography, 
drainage basin areas, land cover and soils characteristics. The runoff quantities from reclaimed 
clay settling areas would increase due to lower infiltration rates.  However, reclaimed wetland 
areas downstream would offset these quantities by regulating flow thus, reducing the peak flow 
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during storms.  After reclamation, land cover would be similar to pre-mining conditions with the 
exception of an increase in the area of lakes.  This increase in lakes would result in an increase in 
evaporation, which is estimated to reduce on-site runoff by 1 cfs.  This reduction is not expected 
to have any significant impacts on Horse Creek or the Peace River.  The reclamation of the Oak 
Creek floodplain to a more natural condition than presently exists, would provide improved flood 
protection and a natural filtering, which is expected to improve water quality in the creek. 

4.29.1.3 Socioeconomics 
Under the Proposed Action Alternative, mining at Ona would provide continued employment for 
Fort Green personnel and would sustain IMC’s economic contribution to the long-term economic 
growth of Hardee County and the state for over 20 years.        

4.29.2 IMC’s Original Area to be Mined Alternative 
Under this alternative, short-term and long-term adverse and beneficial impacts would be similar 
to those described for the Proposed Action Alternative.   

4.29.3 Natural Systems Group Recommended Areas of Conservation Interest 
Under this alternative, short-term and long-term adverse and beneficial impacts would be similar 
to those described for the Proposed Action Alternative.   

4.29.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Under this alternative, short-term and long-term adverse and beneficial impacts would be similar 
to those described for the Proposed Action Alternative.   

4.29.5 No Action Alternative 
Under the No Action Alternative, there would be no mining at the Ona site.  There would be an 
economic impact to the local and regional economy due to the loss of existing mining jobs in the 
area.  There may be some additional indirect impacts if the employees move their households out 
of the area to find employment elsewhere, which would result in loss of spending within the local 
economy.  Additionally, the state would experience an economic impact from the loss of tax 
revenues.  These economic impacts could have a long-term impact on the economic growth of 
Hardee County. 

4.30 GROWTH INDUCED EFFECTS 
4.30.1 Proposed Action Alternative 
The Proposed Action Alternative would not cause any induced growth in the project area.  
Personnel currently working at the Fort Green Mine would transfer to the Ona Mine.  Therefore, it 
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is unlikely that any additional personnel would move into the area creating demand for housing 
and services.   

When the beneficiation plant is constructed at the Ona site, potable water would be provided by a 
well on the site.  Likewise, a septic system would be constructed.  No public utilities would be 
extended to the site.  Electrical power is already available in the area and would be extended from 
the existing lines at the Fort Green Mine.  Once mining is completed, the entire site, including the 
plant site, would be reclaimed and offered back to the original owner.  It is assumed that the site 
would revert to use for agricultural purposes. Should any part of the site be developed for other 
purposes, such development would need to be in accordance with Hardee County plans and 
regulations.  Therefore, no growth inducing effects are anticipated. 

4.30.2 IMC’s Original Area to be Mined Alternative 
Growth induced effects under this alternative would be similar to those discussed for the 
Proposed Action Alternative. 

4.30.3 Natural Systems Group Recommended Areas of Conservation Interest 
Growth induced effects under this alternative would be similar to those discussed for the 
Proposed Action Alternative. 

4.30.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Growth induced effects under this alternative are similar to those discussed for the Proposed 
Action Alternative. 

4.30.5 No Action Alternative 
Growth induced effects are not likely under the No Action Alternative.  However, development 
pressure for conversion of agricultural land to rural residential (5-20 acre ranchettes) is evident a 
few miles to the west along SR 64.  The proposed project site could be susceptible to this same 
development pressure.  

4.31 COMPATIBILITY WITH FEDERAL, STATE, AND LOCAL OBJECTIVES 
4.31.1 Proposed Action Alternative 
The CDA provided a detailed analysis about the compatibility of IMC’s proposed action with the 1) 
goals and objectives contained in the CFRPC SRPP; 2) the goals and objectives contained in the 
Hardee County Comprehensive Plan; and, 3) the State Comprehensive Plan.  For the details of 
this analysis, the reader is directed to Question 10, Part 2 of the CDA (IMC, 2002).   
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As discussed in Section 4.13.1.1, IMC’s plans to mine and reclaim the Ona site are consistent 
with the CFRPC’s April 1997 SRPP.  The SRPP is a long-range guide for the physical, economic, 
and social development of the region, and the protection of regionally significant resources.  The 
SRPP implements and furthers the goals and policies of the State Comprehensive Plan.  As 
stated in the CDA, IMC’s proposed action is also compatible with the State Comprehensive Plan 
(IMC, 2002) 

IMC is requesting a Major Special Exception Use Permit from Hardee County Planning and 
Zoning Board and the Board of County Commissioners to rezone the Ona site to allow 
implementation of IMC’s Ona mining and reclamation plans.  However, IMC’s plans were found to 
be consistent with the Hardee County Comprehensive Plan and the Hardee County Mining 
Ordinance, which are the principal land development regulations that address phosphate mining 
in Hardee County.   

The compatibility of the Proposed Action Alternative with federal laws, regulations, and EOs is 
discussed in Section 4.36. 

4.31.2 IMC’s Original Area to be Mined Alternative 
This alternative is also compatible with the CFRPC SRPP, the Hardee County Comprehensive 
Plan and Mining Ordinance, and the State Comprehensive Plan.  The compatibility of this 
alternative with federal laws, regulations, and EOs is discussed in Section 4.36.Natural Systems 
Group Recommended Areas of Conservation Interest 

This alternative is also compatible with the CFRPC SRPP, the Hardee County Comprehensive 
Plan and Mining Ordinance, and the State Comprehensive Plan.  The compatibility of this 
alternative with federal laws, regulations, and EOs is discussed in Section 4.36. 

4.31.3 No USACE Jurisdictional Wetlands Impacts Alternative 
This alternative is also compatible with the CFRPC SRPP, the Hardee County Comprehensive 
Plan and Mining Ordinance, and the State Comprehensive Plan. 

4.31.4 No Action Alternative 
Since the No Action Alternative would be maintaining the status quo, it is compatible with the 
CFRPC SRPP, the Hardee County Comprehensive Plan and Mining Ordinance, and the State 
Comprehensive Plan.  However, the loss of jobs and tax revenue to the county that would result is 
not compatible.  
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4.32 CONFLICTS AND CONTROVERSY 
4.32.1 Proposed Action Alternative 
As described earlier in this document, an intensive public and agency scoping process involving 
numerous meetings and field trips, contributed to the development of IMC’s Proposed Action.  
Initially IMC proposed to mine 17,593 acres of the entire 20,676 acres at the Ona site.  Between 
August 1999 and February 2000, AWG and PWG members attended additional meetings and site 
tours.  As described in Section 2.4.3, these groups identified “areas of conservation interest,” and 
suggested an alternative to mine only 12,969 acres, and preserve the rest of the site.   

To address the concern over preserving areas of conservation interest, over time IMC developed 
the Compromise Area Alternative, which would disturb approximately 15,836 acres of the Ona 
site.  IMC's proposed mining area is a compromise to mine part of the ore reserve while 
conserving much of the natural ecosystem.  This alternative would not disturb 1,448.7 acres of 
wetlands, or about 36 percent of all wetland areas on the site.  In addition, mining related activities 
would not disturb 30.7 acres of open water, 3,359.2 acres of uplands, and one acre of barren land 
or roadways, for a total of 4,839 acres or about 23 percent of the entire Ona site.  This total 
includes lands considered as "areas of conservation interest," as well as land within property line 
setbacks or natural and improved lands that are not economically mineable.  The “areas of 
conservation interest” include xeric forests, pine flatwoods, palmetto prairie, and wetlands. 

Two primary issues were raised through the AWG/PWG process, as well as in the comments 
received in response to the NOI.  These two areas of controversy are 1) the perceived need for a 
cumulative assessment of phosphate mining in central Florida, and 2) water balance and water 
quality, particularly relative to downstream water supply. 

The CFRPC and other entities are currently conducting a regional assessment of cumulative 
impacts from phosphate mining in central Florida.  The results of this assessment were not 
available at the time this EIS was written.  However, the EIS team coordinated with the team 
conducting the CFRPC study and utilized data from that analysis as part of the cumulative 
impacts assessment for this EIS.  Cumulative impacts are discussed in Section 4.26 of this EIS. 

Impacts relative to water balance and water quality were assessed as part of this EIS and are 
described in Sections 4.5, 4.6, and 4.7. 

4.32.2 IMC’s Original Area to be Mined Alternative 
Potential conflict and controversy associated with this alternative would be similar to those 
described for the Proposed Action Alternative.  The scale of the project would likely mean that the 
degree of controversy associated with it is potentially more than with the proposed action.   
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4.32.3 Natural Systems Group Recommended Areas of Conservation Interest 
Potential conflict and controversy associated with this alternative would be similar to those 
described for the Proposed Action Alternative.  The scale of the project, as well as the fact that 
this alternative was developed with the AWG, would likely mean that the degree of controversy 
associated with it is less than with the proposed action.   

4.32.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Potential conflict and controversy associated with this alternative would be similar to those 
described for the Proposed Action Alternative.  The scale of the project would likely mean that the 
degree of controversy associated with it is less than with the proposed action.  Additionally, since 
there would be no USACE jurisdictional wetland impacts, no Section 404 permit would be 
required.  The controversy associated with impacts to and reclamation of wetlands and wetland 
habitats would be eliminated. 

4.32.5 No Action Alternative 
The No Action Alternative could result in conflict or controversy over the loss of jobs, tax revenue, 
and other economic benefits to Hardee County, the region, and the state. 

4.33 UNCERTAIN, UNIQUE, OR UNKNOWN RISKS 
4.33.1 Proposed Action Alternative 
As with any large project, there is the potential for public safety to be an issue.  Three areas of 
concern relative to public safety include: 1) catastrophic dam failure; 2) on-site accident; and, 3) 
on-site preparedness.  These concerns and IMC’s proposed plan for prevention and/or response 
are described in detail in Section 4.17.1. 

4.33.2 IMC’s Original Area to be Mined Alternative 
Potential impacts and mitigation for the IMC’s Original Area to be Mined Alternative would be 
similar to those described for the Proposed Action Alternative. 

4.33.3 Natural Systems Group Recommended Areas of Conservation Interest 
Potential impacts and mitigation for the Natural Systems Group Recommended Areas of 
Conservation Interest Alternative would be similar to those described for the Proposed Action 
Alternative. 

4.33.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Potential impacts and mitigation for the No USACE Jurisdictional Wetlands Impacts Alternative 
would be similar to those described for the Proposed Action Alternative. 
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4.33.5 No Action Alternative 
No mining activities would occur at the Ona site under this alternative, therefore, there would be 
no uncertain, unique, or unknown risks.   

4.34 PRECEDENT AND PRINCIPLE FOR FUTURE ACTIONS  
The proposed action and alternatives for this project were compared to current practices used by 
the phosphate industry and recommended by FIPR research. Section 2.2 Mining Techniques 
Considered, describes these practices and their environmental and technical considerations.  All 
of the practices proposed for this project conform to the industry standards and do not set a new 
precedent for future mines.   

4.35 ENVIRONMENTAL COMMITMENTS   
4.35.1 Proposed Action Alternative 
Exhibit B of the Ecosystem Management Agreement for this project states: 

"Net ecosystem benefit" means that review under this process must produce a result more 
favorable to the ecosystem than conventional reviews. Far from compromising their 
substantive standards of review, participants look for ways to exceed them. In order to 
obtain the coordinated and concurrent review, the applicant must show that such a benefit 
is likely before the agencies and jurisdictions agree to enter into process. The following 
opportunities for net benefit to the greater Peace River ecosystem have been discussed 
by the participating agencies, jurisdictions, and IMCAgrico, and have been deemed 
sufficient to warrant an ecosystem permitting approach to reviewing the applications. 
Additional opportunities will continually be sought as the process moves forward. 

• Holistic focus on ecosystem-wide impacts and benefits, considering factors both inside 
and outside the project boundaries. 

• Formalized, early, and continuing public participation. 

• Establishment and long-term protection of a greenway or integrated habitat network on 
IMC-Agrico property, both inside and outside the project boundaries. 

• Restoration of areas currently in agriculture to upland habitat and connections. 

• Restoration of some historic water flow and hydrology in the Peace River System. 

• Improvement of recreational opportunities. 

• Evaluation of opportunities to coordinate with the Southwest Florida Water 
Management District's Comprehensive Surface Water Management Initiative.” 
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The NEBs fall into two basic categories: 1) Items that have true Ecosystem Benefit; and, 2) Items 
that have Community Value or public interest and benefit. 

The proposed NEBs have varying economic cost and value.  IMC has included generalized 
estimates of economics, where appropriate.  IMC does not intend to rank proposed NEBs in terms 
of their costs.  However, cost is one component that must be considered.  In addition, some of the 
NEBs do not meet the literal definition of Ecosystem Benefits but are more of a Community Value 
enhancement.  The NEBs for the Proposed Action are included in Appendix F. 

4.35.2 IMC’s Original Area to be Mined Alternative 
Under this alternative, environmental commitments would similar to those described for the 
Proposed Action Alternative. 

4.35.3 Natural Systems Group Recommended Areas of Conservation Interest 
Under this alternative, environmental commitments would be similar, but perhaps less than those 
described for the Proposed Action Alternative. 

4.35.4 No USACE Jurisdictional Wetlands Impacts Alternative 
Under this alternative, there would be no environmental commitments similar to those described 
for the Proposed Action Alternative.  

4.35.5 No Action Alternative 
Under the No Action Alternative, IMC would not mine the Ona site and no environmental 
commitments would be made. 

4.36 COMPLIANCE WITH ENVIRONMENTAL REQUIREMENTS 
4.36.1 National Environmental Policy Act of 1969 
Environmental information on the project has been compiled, and this draft EIS has been 
prepared.  Once the EIS process is completed, the project will be in compliance with the NEPA. 

4.36.2 Endangered Species Act of 1973 
Informal consultation was initiated with USFWS as part of the AWG process described in Sections 
1.4.3 and 2.1.1.1.  A Biological Assessment was conducted in 1999.  Formal consultation has not 
been initiated.   

Consultation with the National Marine Fisheries Service (NMFS) is not required.  This project was 
fully coordinated under the Endangered Species Act and is therefore, in full compliance with this 
Act. 
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4.36.3 Fish and Wildlife Coordination Act of 1958 
This project has been coordinated with the USFWS, and is in full compliance with this Act.  Since 
the proposed action is not a water resources project, a Coordination Act Report is not required. 

4.36.4 National Historic Preservation Act of 1966 
The NHPA of 1966 (Public Law 89-665) declared that historic properties significant to the Nation's 
heritage should be preserved.  Archival research, field work, and consultation with the Florida 
SHPO have been conducted in accordance with the National Historic Preservation Act, as 
amended, the Archaeological and Historic Preservation Act, as amended, and EO 11593.   

To determine if significant archaeological resources or historic structures exist on (or for historic 
structures, within the viewshed of) the Ona site, a series of surveys were performed beginning in 
1975 and completed as recently as mid-2000. The SHPO has concurred that none of the historic 
structures identified on the site are eligible for listing on the NRHP.  Therefore, no additional 
research is required (see SHPO letters in Appendix C). 

Although several archaeological sites were identified during the conduct of the surveys, only two 
of these sites were considered eligible for listing in the NRHP.  Site 8HR5 is an aboriginal site that 
has been scientifically mitigated (i.e., excavated) to the satisfaction of the SHPO (letter dated May 
15, 2000, Appendix C) (PAR, 1982).   

Site 8HR779 was identified and considered potentially eligible for listing in the NRHP (SAR, 
1999).  The SHPO concurred in their letter dated March 14, 2001, and therefore, additional 
research is required for this site.  IMC proposes to conduct Phase II testing to determine the 
eligibility of site 8HR779 for listing in the NRHP.  If the site were determined eligible, IMC would 
proceed with data recovery from this site to mitigate any impact and to obtain concurrence from 
the SHPO indicating that mining activities would not have an adverse effect. These activities and 
coordination under Section 106 of the NHPA would be completed prior to conducting any ground-
disturbing activities in the area (IMC, 2002).   

The Florida SHPO concluded "that the proposed project would have no effect on sites listed, or 
eligible for listing in the National Register of Historic Places, or otherwise of historical or 
archeological value".  The letter from the SHPO is included as Appendix C.  The project complies 
with each of these federal laws. 

4.36.5 Clean Water Act of 1972 
IMC has submitted an application to FDEP for a Section 401 water quality certification (File 
#0169281-001).  Per correspondence from FDEP dated April 3, 2002, the data provided with the 
application, as well as the Conceptual Reclamation Plan application, has been deemed complete 
as of March 28, 2002.   
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In addition, IMC has submitted a revised 404(b) application to the USACE Jacksonville District.  A 
copy of this application is included as Appendix A of this document.  A public notice in the form of 
a Notice of Intent was published on August 14, 2001.  A public hearing will be held in a manner, 
which satisfies the requirements of Section 404 of the Clean Water Act. 

4.36.6 Clean Air Act of 1972 
This project will be coordinated with USEPA as part of the draft EIS review process to ensure 
compliance with Section 309 of this Act.  The review findings of the USEPA on the draft EIS will 
be published in the Federal Register.  A brief statement of the review findings and how they were 
addressed will be described in the final EIS and published in the Federal Register. 

4.36.7 Coastal Zone Management Act of 1972 
A federal consistency determination in accordance with 15 CFR 930 Subpart C is being 
conducted as part of the draft EIS review process.  State consistency review was performed 
during the coordination of the draft EIS and the determination as to whether the project is 
consistent with the Florida Coastal Zone Management Program will be provided in the final EIS 
document.   

4.36.8 Farmland Protection Policy Act of 1981 
The purpose of the FPPA is to minimize the extent to which the action taken by federal agencies 
contribute to the unnecessary and irreversible conversion of farmland to non-agricultural uses.  
The NRCS is the agency primarily responsible for implementing the FPPA.  If a federal action 
would result in the conversion of prime or unique farmland to a non-agricultural use, form AD-
1006 is used to calculate the Farmland Conversion Impact Rating, and must be completed by the 
federal agency and submitted to NRCS.    

As discussed in Section 3.8.2.2, there are no prime farmland soils in Hardee County (SCS, 1984; 
Richards, 2002).  However, any land in Hardee County that is in citrus production is considered 
unique farmland (Richards, 2002).  There are 209.2 acres at the Ona site that are currently in 
citrus production and would be converted to nonagricultural use under either action alternative.   

To comply with the FPPA, a Farmland Conversion Impact Rating form (AD-1006) was completed 
in consultation with the NRCS (Henderson, 2002; Appendix C).  A Land Evaluation/Site 
Assessment was used to determine the relative value of the 209.2 acres of citrus grove that would 
be converted under either of the action alternatives.  The site was given a total value of 121 points 
out of a possible 260 points.  The FPPA recommends that sites receiving scores of less than 160 
points be given minimal levels of protection and no additional sites need to be evaluated.  
Therefore, the project complies with the FPPA.    
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4.36.9 Wild and Scenic River Act of 1968 
No designated Wild and Scenic river reaches would be affected by project related activities.  This 
Act is not applicable. 

4.36.10 Marine Mammal Protection Act of 1972 
The intermittent nature of the on-site streams at the Ona site eliminates the possibility of marine 
mammals being impacted by the project.  Therefore, this Act is not applicable. 

4.36.11 Estuary Protection Act of 1968  
The Estuary Protection Act of 1968 (PL 90-454, 82 Stat 625, 16 USC 1221) was passed to 
provide a means for evaluating the nation's estuaries to achieve a reasonable balance between 
the need to protect their natural beauty and other resource values, and the need to develop them 
for further growth of the nation.   

An adjunct to the Estuary Protection Act was the creation of the National Estuary Program (NEP) 
in 1987 through amendments to the Clean Water Act.  The NEP was designed to identify, restore, 
and protect nationally significant estuaries of the US.  The USEPA administers the NEP.  
However, committees consisting of local government officials, private citizens, and 
representatives from other federal agencies, academic institutions, industry, and estuary user-
groups manage program decisions and activities.  Estuaries are selected for inclusion in the NEP 
through a nomination process (USEPA, 2002a).  

Charlotte Harbor was designated as part of the NEP on July 6, 1995.  Located on the west coast 
of peninsular Florida, Charlotte Harbor is the second largest open water estuary in the state. The 
basins of the Peace, Myakka, and Caloosahatchee Rivers (nearly 4,500 square miles) feed 
freshwater into the coastal area.  The Charlotte Harbor estuary and contiguous coastal waters 
serve as a home, feeding ground and/or nursery area for more then 270 species of resident, 
migrant, and commercial fishes of the Gulf of Mexico. Manatee, sea turtle, woodstork, and dolphin 
are also found in the estuary and its watershed. This estuarine system and its watershed are both 
directly and indirectly a vitally important economic asset to the Florida suncoast (USEPA, 2002b).  

Problems facing the Charlotte Harbor NEP include hydrologic changes, degradation of water 
quality, the loss of fish and wildlife habitat, and land use change.  The population within the 
watershed is projected to reach 1.7 million by the year 2010, a 337 percent increase since 1970.  
This rapid growth has already radically changed the character and ecology of river mouth and 
coastal waters.  Mangroves have been removed or cut back, red tide events cause public health 
warnings, seagrass areas have declined or been damaged, and groundwater pumping has 
reached its maximum limit.  Despite these impacts, the main body of Charlotte Harbor and its 
adjacent estuarine systems are in comparatively good condition (USEPA, 2002b).  
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The Ona site falls within the boundaries of the Charlotte Harbor NEP.  The program has 
numerous partners including Hardee County, FDEP, SWFWMD, USACE, USFWS, USEPA 
Region 4, and others.  The coordination with these agencies, relative to the proposed action, has 
been ongoing since early 1998 (see Section 6.0).  Therefore, the project is in compliance with the 
Estuary Protection Act.  

4.36.12 Federal Water Project Recreation Act 
Since the project is not a water resources project, the Federal Water Project Recreation Act, 
(Public Law 89-72) as amended, does not apply. 

4.36.13 Submerged Lands Act of 1953 
Under this Act, submerged lands are defined as "lands beneath navigable waters," which 
includes: 

1. All lands that are covered by nontidal waters that were navigable under the laws of the US 
at the time the state became a member of the Union; 

2. All lands permanently or periodically covered by tidal waters up to but not above the line of 
mean high tide and seaward to a line three geographical miles distant from the coast line 
of each state; and, 

3. All filled in, made, or reclaimed lands that formerly were lands beneath navigable waters, 
as defined above. 

Horse Creek has been claimed under this Act.  The joint USACE and FDEP permit application in 
Appendix A has been submitted for authorization to use sovereign submerged lands as well as for 
a Federal dredge and fill permit. 

4.36.14 Coastal Barrier Resources Act (CBRA) and Coastal Barrier Improvement Act 
of 1990 

The CBRA designates a protected network of coastal barriers, termed the Coastal Barrier 
Resources System (CBRS).  Federal agencies are prohibited from providing direct or indirect 
federal funding of various projects that might support development in these areas.  

There are no designated coastal barrier resources in the project area that would be affected by 
this project.  These Acts are not applicable.   
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4.36.15 Rivers and Harbors Act of 1899 
This Act prohibits the creation of any obstruction to the navigable capacity of any of the waters of 
the US without specific approval of the Chief Engineer of the USACE.  The proposed project 
would not obstruct navigable waters of the US.  This Act is not applicable. 

4.36.16 Anadromous Fish Conservation Act 
Fish habitat at the Ona site consists of ephemeral creeks, perennial streams, and wetlands.  As 
discussed in Section 3.4, the fish community on the site is dominated by mosquitofish and least 
killifish.  Larger predatory fish species, including some of recreational importance, are found in the 
lower reaches of the creeks where streamflow is more constant and water depths are greater.  
Species observed in these reaches include largemouth bass, sunfishes, and catfish.  Anadromous 
fish species would not be affected by the proposed project.   

4.36.17 Migratory Bird Treaty Act and Migratory Bird Conservation Act 
The Migratory Bird Treaty Act implements various treaties and conventions between the US and 
Canada, Japan, Mexico and the former Soviet Union for the protection of migratory birds. Under 
the Act, taking, killing or possessing migratory birds is unlawful.  The Act makes it unlawful to ship, 
transport or carry from one state, territory or district to another, or through a foreign country, any 
bird, part, nest or egg that was captured, killed, taken, shipped, transported or carried contrary to 
the laws from where it was obtained; import from Canada any bird, part, nest or egg obtained 
contrary to the laws of the province from which it was obtained. 

The Migratory Bird Conservation Act establishes a Commission to approve areas of land or water 
recommended by the Secretary of the Interior for acquisition as reservations for migratory birds.  

Although migratory birds utilize the site at various times, the proposed action would not result in a 
violation of either of these acts.  To avoid impacting migratory waterfowl nesting, pre-clearing 
pedestrian transect surveys would be conducted prior to clearing any forested wetlands.  
Migratory winter species are also recorded. If pre-clearing surveys reveal active nesting, clearing 
activities would be restricted until the young have fledged and mining activities would be 
rescheduled accordingly.  Clearing of any nests would require consultation with the FFWCC and a 
nest removal permit. 

4.36.18 Magnuson-Stevens Fishery Conservation and Management Act/Fishery 
Conservation and Management Act of 1976  

The purposes of these Acts are to conserve and manage the fishery resource off the US coasts 
as well as US anadromous species and Continental Shelf fishery resources; support the 
implementation and enforcement of international fishery agreements for the conservation and 
management of highly migratory species; promote domestic commercial and recreational fishing 
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under sound conservation and management principles; provide for preparing and implementing 
fishery management plans to achieve and maintain the optimum yield of each fishery on a 
continuing basis; establish Regional Fishery Management Councils to protect fishery resources 
through preparation, monitoring, and revision of plans that allow for participation of states, fishing 
industry, consumer and environmental organizations; and to encourage the development of 
underutilized U.S. fisheries.  Congress amended the Magnusen-Stevens Fishery Conservation 
and Management Act extensively when it passed the Sustainable Fisheries Act (SFA) in 1996.  
The SFA promotes the protection of essential fish habitat.  Essential fish habitat is defined as 
those waters and substrate necessary to fish for spawning, breeding, feeding or growth to 
maturity.  Although Charlotte Harbor and the lower Peace River may be essential fish habitat, 
given the distance of the proposed project from these areas and the lack of significant adverse 
impacts to the Peace River or Charlotte Harbor from the project, the proposed project would have 
no adverse impact on essential fish habitat.  Therefore, the proposed project is in compliance with 
this Act. 

4.36.19 EO 11990, Protection of Wetlands 
The purpose of EO 11990 is to "minimize the destruction, loss or degradation of wetlands and to 
preserve and enhance the natural and beneficial values of wetlands". To meet these objectives, 
the EO requires federal agencies, in planning their actions, to consider alternatives to wetland 
sites and limit potential damage if an activity affecting a wetland cannot be avoided. The EO 
applies to:  

1. Acquisition, management, and disposition of federal lands and facilities construction and 
improvement projects which are undertaken, financed or assisted by federal agencies, 
and;  

2. Federal activities and programs affecting land use, including but not limited to water and 
related land resources planning, regulation, and licensing activities.  

This EO does not apply to the issuance by federal agencies of permits, licenses, or allocations to 
private parties for activities involving wetlands on non-federal property.  Therefore, the proposed 
action is not regulated by this EO. 

4.36.20 EO 11988, Floodplain Management 
Executive Order 11988 requires federal agencies to avoid the adverse impacts associated with 
the occupancy and modification of floodplains and to avoid floodplain development whenever 
possible.  Additionally, it requires federal agencies to strive to 1) reduce the risk of flood loss, 2) 
minimize the impact of floods on human health, safety, and welfare, and 3) preserve the natural 
beneficial value of floodplains.  This EO applies to the following actions:  

1. Acquiring, managing, and disposing of federal lands and facilities;  



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-222 

October 2002  

2. Providing federally-undertaken, financed, or assisted construction and improvements, and;  

3. Conducting federal activities and programs affecting land use, including but not limited to 
water and related land resources planning, regulation, and licensing activities.  

Although the proposed action is not a federal action nor is it on federal land, the project has been 
evaluated in accordance with this EO.  IMC proposes to minimize impacts to floodplains by 
avoiding the significant natural streams and associated floodplains on the site.  Secondary 
impacts of mining adjacent to these streams would be mitigated through the ditch and berm 
recharge system.  Only portions of the agriculturally altered Oak Creek are proposed for mining, 
and would be reclaimed to a more diverse aquatic system of marshes and forested stream 
floodplain.  Therefore, the project is in compliance with this EO. 

4.36.21 EO 12898, Environmental Justice 
Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations 
and Low-Income Populations promotes and supports equitable environmental protection to people 
and communities, regardless of their race, ethnicity, or economic status.  Under this EO, federal 
agencies are to consider the potential impacts of a proposed project on minority and low-income 
communities.  Consistent with this EO, an environmental justice survey was conducted for the 
Ona site.  This survey collected data for the State of Florida, Hardee County, individual Census 
Tracts and Block Groups included within and adjacent to the boundary of the proposed project 
(Focus Area).  1990 US Census statistical data was used to compare these areas since the data 
for the 2000 US Census was not available for all the levels that were needed for comparison. 

As described in (see Section 3.12.5, Table 3.12-7), the percent of minority populations within the 
Focus Area was significantly lower than for the larger study area, as well as for Hardee County 
and the State of Florida.  Additionally, the Focus Area had a slightly higher mean family income 
than both the county and the surrounding area, but was lower than the state average.  However, 
for the area it was not below average.  Therefore, there would be no disproportionate impact on 
minorities or low-income populations from the Ona Mine, and the project complies with EO 12898.  

4.36.22 EO 13045 Protection of Children from Environmental Health Risks and from 
Safety Risks 

Executive Order 13045 requires federal agencies to make it a high priority to identify and assess 
environmental health risks and safety risks that may disproportionately affect children, and to 
ensure that the agencies policies, programs, activities, and standards address disproportionate 
risks to children that result from environmental health risks or safety risks. This should be done to 
the extent that is allowed by law and is appropriate, and should be consistent with the agency's 
mission. 



IMC PHOSPHATES - ONA MINE  ENVIRONMENTAL IMPACT STATEMENT 
 

 
 

 
4-223 

October 2002  

With the exception of a catastrophic dam break, which is addressed in Section 4.17.1, the 
Proposed Action poses no disproportionate risk to children and is therefore in compliance with this 
EO.   

4.36.23 EO 13089, Coral Reef Protection 
As prescribed by EO 13089, all federal facilities whose actions may affect coral reef ecosystems 
must protect and enhance the conditions of the ecosystem and ensure that any of these actions 
will not degrade the conditions of the coral reef ecosystem.  

This EO does not apply since the proposed action is not at a federal facility or in a coastal area.  
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(FLUCFCS No. Code) Type of Vegetative 
Cover

Acres 
Present 

Onsite Today 
(Premining)

Acres 
Proposed to 

be Left 
Undisturbed

Acres 
Proposed to 
be Disturbed

Proposed 
Reclamation

Acres Upon 
Completion of 
Reclamation

(100) Urban Land Uses
  (111)  Single family homes 5.3 1.4 3.9 0.0 1.4
  (112)  Mobile homes 0.6 0.0 0.6 0.0 0.0
                      Subtotal 5.8 1.4 4.5 0.0 1.4

(200) Agricultural Uses
  (211) Improved pasture 7,306.3 305.8 7000.4 4955.9 5,261.7
  (212) Unimproved pasture 145.7 1.2 144.5 0.0 1.2
  (213) Woodland pasture 637.4 269.1 368.2 1163.2 1,432.3
  (215) Field crops 119.3 25.9 93.4 0.0 25.9
  (221) Citrus groves 209.2 0.0 209.2 0.0 0.0
                      Subtotal 8,417.9 602.1 7815.8 6119.1 6,721.2

(300) Rangeland
  (310) Herbaceous 19.8 1.1 18.7 0.0 1.1
  (320) Shrub and Brushland 0.5 0.0 0.5 673.2 673.2
  (321) Palmetto prairies 2,898.0 491.3 2406.7 1797.2 2,288.5
  (329) Other shrub and brush 105.4 29.8 75.6 0.0 29.8
  (330)  Mixed 30.2 1.4 28.9 0.0 1.4
                     Subtotal 3,053.9 523.6 2530.3 2470.3 2,993.9
(400) Upland Forests
  (410) Upland Coniferous Forests 1243.0 1,243.0
  (411) Pine flatwoods 1,479.6 536.4 943.1 493.1 1,029.5
  (413) Sand pine 23.7 0.0 23.7 114.5 114.5
  (414) Pine-mesic oaks 5.7 1.3 4.4 0.0 1.3
  (425) Temperate hardwoods 756.5 559.7 196.8 94.1 653.8
  (427) Live oak 1,242.2 666.5 575.7 101.3 767.7
  (432) Sand live oak 404.2 77.2 327.0 271.7 348.9
  (434) Hardwood-conifer mixed 1,058.0 377.1 681.0 616.1 993.1
  (438) Mixed hardwoods 28.8 13.9 14.8 5.2 19.2
                   Subtotal 4,998.7 2,232.1 2766.6 2939.0 5,171.1
(500) Water
         Streams & Waterways 0.0 0.0 0.0 0.1 * 0.1
         Natural streams (511) 20.9 13.3 7.6 0.5 * 13.8
         Man-made ditches (512) 74.6 15.4 59.2 0.6 16.1
  (510) Streams, Waterways, and Ditches - Total 95.5 28.7 66.8 * 1.3 * 30.0
  (522) Lakes 100 -500 ac. 0.0 0.0 0.0 565.4 565.4
  (523) Lakes 10 - 100 ac. 0.0 0.0 0.0 453.9 453.9
  (534) Reservoirs < 10 ac. (cattle ponds) 20.2 2.0 18.3 14.0 16.0
                   Subtotal 115.7 30.7 85.0 1,034.5 1,065.2

(600) Wetlands
  (611) Bay swamps 126.4 27.0 99.5 127.1 154.1
  (613) Gum swamps 25.8 1.1 24.7 32.3 33.4
  (615) Stream swamps 64.8 33.4 31.4 40.9 74.3
  (616) Inland ponds and sloughs 2.9 0.0 2.9 0.0 # 0.0
  (617) Mixed wetland hardwoods 1,048.5 580.6 467.9 704.6 * 1,285.2
  (620) Wetland coniferous 31.6 1.9 29.6 107.5 # 109.4
  (630) Wetland mixed hardwood-coniferous 137.1 55.7 81.4 260.0 315.7
Forested Sub total 1,434.1 699.7 734.4 1272.4 1,972.1

              Freshwater marshes (640 & 641) 1,413.0 480.2 932.8 1043.9 1,524.1
              Shrub swamps (646) 767.2 193.0 574.2 542.3 735.3
  (641) Freshwater marshes (includes 646) - total 2,180.1 673.2 1,507.0 1,586.3 2,259.4
  (643) Wet prairies 419.8 75.9 343.9 406.6 482.5
  (644) Emergent aquatics 1.2 0.0 1.2 2.8 2.8

Marsh Sub total 2,601.2 749.1 1,852.1 1,995.7 2,744.7
                 Subtotal - Wetlands (600's) 4,035.3 1,448.7 2586.5 3268.1 4,716.8

(700) Barren Lands
  (743) Spoil areas 13.3 0.4 12.9 0.0 0.4
                 Subtotal 13.3 0.4 12.9 0.0 0.4

(800) Transportation Uses
  (814) Roads 35.0 0.6 34.4 5.1 5.7
                 Subtotal 35.0 0.6 34.4 5.1 5.7

Total:  Ona Minesite 20,675.5 4,839.5 15836.1 15836.1 20,675.6
*  Reclaimed 510, 512 are stream/ditch connections in access corridor crossings. Note that streams are included in 615 & 617.
#  Reclaimed 620 includes 616
Source: IMC, 2002.

Table 4.2-1 - Ona Mine Wide Land Use/Cover Analysis



(FLUCFCS No. Code) Type of Vegetative Cover Current Total 
Jurisdiction

Acres Proposed to 
be Left Undisturbed 

Acres to be 
Mined or 

Disturbed (2)

Proposed 
Reclamation

(3)
Projected Total 

Post Reclamation 
Jurisdiction

OTHER
  (111) Single family homes (1) 0.4 0.4 0.0 0.0 0.4
  (743) Spoil areas 0.1 0.0 0.1 0.0 0.0
  (814) Roads 0.0 0.0 0.0 0.0 0.0
Total Other (1) 0.5 0.4 0.1 0.0 0.4

OPEN WATER
(500) Water
  (510) Streams & Waterways 0.0 0.0 0.0 0.1 (7) 0.1
  (512) Man-made ditches 46.0 13.1 32.9 0.6 13.7
  (522) Lakes 100 -500 ac. 0.0 0.0 0.0 565.4 (8) 565.4
  (523) Lakes 10 - 100 ac. 0.0 0.0 0.0 453.9 (8) 453.9
  (534) Reservoirs < 10 ac. (cattle ponds) 13.0 1.8 11.2 14.0 (8) 15.8
Total Open Water 59.1 14.9 44.1 1034.0 1,049.0

HERBACEOUS
  (211) Improved pasture 62.6 15.5 47.2 0.0 (4) 15.5
  (212) Unimproved pasture 0.9 0.0 0.9 0.0 (4) 0.0
  (215) Field crops 0.0 0.0 0.0 0.0 0.0
  (310) Herbaceous 5.3 0.7 4.6 0.0 (4) 0.7
  (321) Palmetto prairies 9.2 3.3 5.9 0.0 (4) 3.3
  (329) Other shrub and brush 18.9 13.0 5.9 0.0 (4) 13.0
  (330)  Mixed 9.9 1.1 8.8 0.0 (4) 1.1

640 Vegetated Non-Forests
  (641) Freshwater marshes 1,159.6 426.0 733.6 1043.9 1,469.9
  (643) Wet prairies 340.0 66.1 273.9 406.6 472.8
  (644) Emergent aquatics 1.2 0.0 1.2 2.8 2.8
  (646) Shrub swamps 696.5 182.9 513.6 158.5 (9) 341.4
Total Herbaceous 2,304.1 708.5 1,595.6 1611.8 (9) 2,320.4

FORESTED 
  (213) Woodland pasture 90.5 73.9 16.6 0.0 (5) 73.9
  (411) Pine flatwoods 96.8 27.7 69.1 0.0 (6) 27.7
  (414) Pine-mesic oaks 0.0 0.0 0.0 0.0 0.0
  (425) Temperate hardwoods 416.4 351.2 65.2 0.0 (5) 351.2
  (427) Live oak 239.8 138.7 101.1 0.0 (5) 138.7
  (434) Hardwood-conifer mixed 281.6 110.4 171.1 0.0 (5) 110.4
  (438) Mixed hardwoods 1.5 0.7 0.8 0.0 (5) 0.7

  (511) Natural streams 20.2 13.1 7.0 0.5 13.6
  (611) Bay swamps 96.2 27.0 69.2 110.8 137.8
  (613) Gum swamps 25.6 1.1 24.5 32.3 33.4
  (615) Stream swamps 64.8 33.4 31.4 40.8 74.2
  (616) Inland ponds and sloughs 2.9 0.0 2.9 0.0 0.0
  (617) Mixed wetland hardwoods 1,035.5 577.7 457.8 703.7 1,281.3
  (620) Wetland coniferous 28.7 1.9 26.7 105.3 107.3
  (630) Wetland mixed hardwood-coniferous 137.1 55.7 81.4 259.2 314.9
Total Forested 2,537.3 1,412.5 1,124.8 1252.7 2,665.2

          Site Total 4,901.0 2,136.4 2,764.7 3898.5 (9) 6,034.9

Notes:
1. Includes 0.36 acre homesite that was claimed.
2. Based on IMC Mine plan in March 2001 ERP application revision
3. Based on IMC Reclamation Plan in March 2001 ERP application revision.
4. Mitigated as 643 - Wet Prairie.
5. Mitigated as 617 - Mixed Hardwood Wetland Forests.
6. Mitigated as 620 - Wetland coniferous Forest.
7. Stream mitigation not only comprised of FLUCFCS 510, but also of FLUCFCS 615/617.
8. Number represents the total acres of open water (FLUCFCS 520) proposed onsite to be reclaimed.  
     Please refer to Table A-40 for a tabulation of all reclaimed wetlands.
9. Includes 31.7 acres of offsite mitigation at the FG-3 reclamation program area.

Source: IMC, 2002.

Table 4.2-2  Wetland Impacts Summary USACE Jurisdictional Areas



O-1A O-1B O-1C O-2 O-3A O-3B O-4A O-4B O-4C

Pre-Mining          4,901 
Mining 2003 34.7 4,866         13 13 4,879      
Mining 2004 6.0 4,860         13 373            5,246      373
Mining 2005 85.9 4,775         13 746            5,533      373 373
Mining 2006 141.0 4,633         13 746            5,392      373 373

Mining & Recl. 2007 77.5 4,556         1 14 746            5,316      373 373
Mining & Recl. 2008 108.9 4,447         14 27 746            5,220      373 373
Mining & Recl. 2009 43.3 4,404         17 45 1,192         5,641      373 373 446
Mining & Recl. 2010 308.4 4,095         31 76 1,192         5,364      373 373 446
Mining & Recl. 2011 271.8 3,824         54 131 1,434         5,388      373 446 615
Mining & Recl. 2012 195.3 3,628         130 261 1,061         4,950      446 615
Mining & Recl. 2013 135.2 3,493         383 644 1,756         5,893      446 615 695
Mining & Recl. 2014 97.3 3,396         7 651 1,756         5,803      446 615 695
Mining & Recl. 2015 110.8 3,285         76 726 1,756         5,767      446 615 695
Mining & Recl. 2016 162.9 3,122         25 751 2,402         6,276      446 615 695 646
Mining & Recl. 2017 197.6 2,924         48 799 1,956         5,680      615 695 646
Mining & Recl. 2018 62.2 2,862         98 897 1,956         5,715      615 695 646
Mining & Recl. 2019 111.6 2,751         305 1,201 1,988         5,940      695 646 647
Mining & Recl. 2020 208.0 2,543         78 1,280 2,509         6,332      695 646 647 521
Mining & Recl. 2021 174.1 2,369         277 1,557 1,814         5,739      646 647 521
Mining & Recl. 2022 133.5 2,235         74 1,631 2,319         6,185      646 647 521 505
Mining & Recl. 2023 71.4 2,164         189 1,820 2,319         6,303      646 647 521 505
Mining & Recl. 2024 27.4 2,136         392 2,212 1,673         6,022      647 521 505
Mining & Recl. 2025 2,136         127 2,340 1,673         6,149      647 521 505
Mining & Recl. 2026 2,136         150 2,490 1,673         6,299      647 521 505
Reclamation 2027 2,136         430 2,920 -             5,056      
Reclamation 2028 2,136         497 3,417 -             5,553      
Reclamation 2029 2,136         362 3,779 -             5,915      
Reclamation 2030 2,136         7 3,786 -             5,923      
Reclamation 2031 2,136         112 3,898 -             6,034      
Reclamation 2032 2,136         3,898 -             6,034      

-             
Total 2,765          2,136         3,898.1         6,034      

Source: IMC, 2002.

 Wetlands 
Reclaimed in 

each Year  

Total 
Wetlands 

Reclaimed

 Active 
Clay 

Settling 
Areas 

Total 
wetlandsMining Activity Year  *

 Wetlands 
Disturbed 
in Each 

Year 

 Net 
Existing 
Wetlands 

Clay Settling Area - Active Pond 
USACE  Wetland Acres



<0.20 0.20 - 0.29 0.30 - 0.39 0.40 - 0.49 0.50 - 0.59 0.60 - 0.69 0.70 - 0.79 0.80 - 0.89 0.90 - 0.99
111 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.4
211 0.0 9.7 30.0 21.9 1.0 0.0 0.2 0.0 0.0 62.6
212 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9
213 0.0 0.0 2.5 74.9 5.9 7.2 0.0 0.0 0.0 90.5
310 0.0 0.0 0.0 0.0 0.7 0.0 4.6 0.0 0.0 5.3
321 0.0 0.0 0.0 0.0 3.6 3.4 0.0 2.3 0.0 9.2
329 0.0 0.0 0.0 0.0 8.2 5.7 1.6 3.3 0.0 18.9
330 0.0 0.0 0.0 0.0 8.0 0.7 1.3 0.0 0.0 9.9
411 0.0 0.0 0.0 0.0 12.3 39.4 20.0 25.1 0.0 96.8
425 0.0 0.2 0.0 5.3 21.1 121.2 256.5 12.0 0.0 416.4
427 0.0 8.9 0.0 24.4 85.7 76.5 20.5 14.5 9.4 239.8
434 0.0 1.6 8.4 37.9 37.8 142.6 48.7 4.6 0.0 281.6
438 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 1.5
511 0.0 0.1 0.9 1.4 4.0 8.7 3.8 1.3 0.0 20.2
512 1.5 0.7 4.3 8.1 12.3 14.6 4.6 0.1 0.0 46.0
534 0.2 0.1 3.9 3.0 4.2 1.2 0.1 0.2 0.0 13.0
611 0.0 0.0 0.0 0.0 16.4 38.0 17.6 13.0 11.2 96.2
613 0.0 0.0 0.0 0.0 1.4 0.0 22.9 1.3 0.0 25.6
615 0.0 0.0 4.2 5.2 0.0 27.6 27.8 0.0 0.0 64.8
616 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0 0.0 2.9
617 0.0 0.0 10.1 24.8 45.0 152.2 381.6 368.2 53.6 1,035.5
620 0.0 0.0 0.0 0.6 0.0 11.0 16.1 0.9 0.0 28.7
630 0.0 0.0 0.0 5.7 11.9 41.1 71.5 6.8 0.0 137.1
641 0.0 0.7 2.8 44.9 118.5 273.2 332.3 298.6 88.5 1,159.6
643 2.0 0.7 6.9 53.6 97.8 97.0 62.4 15.1 4.6 340.0
644 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 1.2
646 0.0 6.9 32.9 108.7 238.8 140.8 126.0 42.4 0.0 696.5
743 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Subtotal: 4.6 29.6 106.8 423.7 735.9 1,202.1 1,421.2 809.9 167.2 4,901.0
Source: IMC, 2002.

WRAP ScoreFLUCS 
Code Sum of Acres

Table 4.2-4 - Acreages of Jurisdictional Areas



<0.20 0.20 - 0.29 0.30 - 0.39 0.40 - 0.49 0.50 - 0.59 0.60 - 0.69 0.70 - 0.79 0.80 - 0.89 0.90 - 0.99
211 0.0 2.7 28.9 14.9 0.6 0.0 0.2 0.0 0.0 47.2
212 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9
213 0.0 0.0 2.3 13.8 0.0 0.4 0.0 0.0 0.0 16.6
310 0.0 0.0 0.0 0.0 0.0 0.0 4.6 0.0 0.0 4.6
321 0.0 0.0 0.0 0.0 2.6 3.4 0.0 0.0 0.0 5.9
329 0.0 0.0 0.0 0.0 1.6 3.6 0.7 0.0 0.0 5.9
330 0.0 0.0 0.0 0.0 8.0 0.7 0.2 0.0 0.0 8.8
411 0.0 0.0 0.0 0.0 10.0 36.8 17.7 4.5 0.0 69.1
425 0.0 0.0 0.0 2.0 11.0 39.3 11.8 1.1 0.0 65.2
427 0.0 8.9 0.0 9.5 36.4 45.9 0.0 0.3 0.0 101.1
434 0.0 1.6 7.7 11.3 26.7 95.9 27.8 0.0 0.0 171.1
438 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.8
511 0.0 0.1 0.1 1.4 2.7 1.4 1.1 0.2 0.0 7.0
512 1.5 0.4 4.0 7.5 10.4 5.6 3.7 0.0 0.0 32.9
534 0.2 0.1 2.7 2.9 3.6 1.2 0.1 0.2 0.0 11.2
611 0.0 0.0 0.0 0.0 16.4 28.4 17.6 6.8 0.0 69.2
613 0.0 0.0 0.0 0.0 0.4 0.0 22.9 1.3 0.0 24.5
615 0.0 0.0 4.2 5.2 0.0 21.9 0.0 0.0 0.0 31.4
616 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0 0.0 2.9
617 0.0 0.0 10.1 24.1 39.1 94.5 256.0 29.9 4.1 457.8
620 0.0 0.0 0.0 0.6 0.0 10.1 16.1 0.0 0.0 26.7
630 0.0 0.0 0.0 5.7 10.4 16.0 48.0 1.3 0.0 81.4
641 0.0 0.4 2.5 41.1 101.9 219.0 229.9 104.7 34.1 733.6
643 2.0 0.7 6.7 49.1 84.0 76.0 47.0 4.6 3.8 273.9
644 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 1.2
646 0.0 6.9 28.1 106.6 216.4 86.8 42.8 25.9 0.0 513.6
743 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Subtotal: 4.6 21.9 97.4 298.6 582.7 787.1 749.4 180.9 42.1 2,764.7
Source: IMC, 2002.

WRAP ScoreFLUCS 
Code Sum of Acres

Table 4.2-5 - Acreage Analysis of Jurisdictional Areas to be Mined/Disturbed



Scientific Name Common Name Stratum
Blechnum serrulatum Swamp fern Herb
Osmunda spp. Cinnamon/royal/netted chain ferns Herb
Peltandra virginica Green arum Herb
Saururus cernuus Lizard's tail Herb
Thelypteris sp. Shield fern Herb
Woodwardia sp. Chain fern Herb
Cornus foemina Swamp dogwood Shrub
Ilex cassine Dahoon holly Shrub
Itea virginica Virginia willow Shrub
Lyonia lucida Fetterbush Shrub
Rhodendron viscosum Swamp azalea Shrub
Sabal Minor Dwarf palmetto Shrub
Vaccinium corymbosum Highbush blueberry Shrub
Viburnum nudum Possum haw Shrub
Viburnum obovatum Backhaw viburnum Shrub
Acer rubrum Red maple Tree
Celtis laevigata Hackberry Tree
Cephalanthus occidentalis Buttonbush Tree
Gordonia lasianthus Loblolly bay Tree
Liquidambar styraciflua Sweetgum Tree
Magnolia virginiana Sweetbay Tree
Nyssa Salvatica var. biflora Blackgum Tree
Persea palustris Swamp bay Tree
Pinus elliottii Slash pine Tree
Quercus laurifolia Laural oak Tree
Quercus nigra Water oak Tree
Ulmus americana American elm Tree
Notes:

Source: IMC, 2002.

Trees:  A minimum average density of 600 trees will be planted per acre (400 surviving), consisting of 
at least 5 tree species included above or otherwise approved for planting by FDEP.

Table 4.2-6 - Planting List for Bay and Gum Swamp (611/613*)

Herbs:  Herbs will be planted on 5-foot average centers with at least 5 herb species listed above or 
otherwise approved by FDEP.

Shrubs:  Shrubs will be planted on 5-foot average centers with at least 5 shrub species included above 
or otherwise approved by FDEP.

* = A dominance of bay and black gum will be planted, while other species will be utilized to obtain 
species diversity.



Scientific Name Common Name Stratum
Blechnum serrulatum Swamp fern Herb
Osmunda spp. Cinnamon/royal/netted chain ferns Herb
Peltandra virginica Green arum Herb
Saururus cernuus Lizard's tail Herb
Thelypteris sp. Shield fern Herb
Cephalanthus occidentalis Buttonbush Shrub
Cornus foemina Swamp dogwood Shrub
Ilex cassine Dahoon holly Shrub
Itea virginica Virginia willow Shrub
Rhodendron viscosum Swamp azalea Shrub
Sabal minor Dwarf palmetto Shrub
Vaccinium sp. Blueberry Shrub
Viburnum nudum Possum haw Shrub
Viburnum obovatum Backhaw viburnum Shrub
Acer rubrum Red maple Tree
Celtis laevigata Hackberry Tree
Fraxinus caroliniana Popash Tree
Gordonia lasianthus Loblolly bay Tree
Liquidambar styraciflua Sweetgum Tree
Magnolia virginiana Sweetbay Tree
Nyssa Salvatica var. biflora Blackgum Tree
Persea palustris Swamp bay Tree
Pinus elliottii Slash pine Tree
Quercus laurifolia Laural oak Tree
Quercus nigra Water oak Tree
Ulmus americana American Elm Tree
Notes:

Source: IMC, 2002.

Trees:  A minimum average density of 600 trees will be planted per acre (400 surviving), consisting of at least 5 tree species 
included above or otherwise approved for planting by FDEP.

Table 4.2-7 - Planting List for Hardwood Swamp (FLUCFCS 615/616/617*)

* = Varying dominance of species and topographical design differentiates individual wetlands of this community type.

Herbs:  Herbs will be planted on 5-foot average centers with at least 5 herb species listed above or otherwise approved by FDEP.

Shrubs:  Shrubs will be planted on 5-foot average centers with at least 5 shrub species included above or otherwise approved by 
FDEP.



Scientific Name Common Name Stratum
Canna flacida Golden canna Herb
Iris hexagona Iris Herb
Juncus effusus Softrush Herb
Lachnanthes caroliniana Redroot Herb
Ludwigia repens Red ludwigia Herb
Nymphoides aquatica Floating Hearts Herb
Osmunda spp. Cinnamon/royal/netted chain ferns Herb
Panicum hemitomon Maidencane Herb
Peltandra virginica Green arum Herb
Polygonum punctatum Smartweed Herb
Pontederia cordata Pickerelweed Herb
Sagittaria lancifolia Arrowhead Herb
Saururus cernuus Lizard's tail Herb
Scirpus spp. (except californicus) Bulrush Herb
Spartina bakeri Cordgrass Herb
Thalia geniculata Alligator flag Herb
Cephalanthus occidentalis Buttonbush Shrub
Cornus foemina Swamp dogwood Shrub
Ilex cassine Dahoon holly Shrub
Itea virginica Virginia willow Shrub
Rhodendron viscosum Swamp azalea Shrub
Sabal minor Dwarf palmetto Shrub
Vaccinium sp. Blueberry Shrub
Viburnum nudum Possum haw Shrub
Viburnum obovatum Backhaw viburnum Shrub
Acer rubrum Red maple Tree
Celtis laevigata Hackberry  Tree
Liquidambar styraciflua Sweetgum Tree
Nyssa Salvatica var. biflora Blackgum Tree
Quercus laurifolia Laural oak Tree
Quercus nigra Water oak Tree
Taxodium ascendens Pond cypress Tree
Taxodium distichum Bald cypress Tree
Ulmus americana American elm Tree
Notes:

Source: IMC, 2002.

Trees:  A minimum average density of 600 trees will be planted per acre (400 surviving), 
consisting of at least 5 tree species included above or otherwise approved by FDEP.

Table 4.2-8 - Planting List for Wetland Coniferous (FLUCFCS 620*)

* - Cypress will dominate the tree species.  Other species will be utilized to increase diversity 
within the wetland system.

Herbs:  Herbs will be planted on 5-foot average centers with at least 5 herb species listed 
above or otherwise approved by FDEP.

Shrubs:  Shrubs will be planted on 5-foot average centers with at least 5 shrub species 
included above or otherwise approved by FDEP.



Scientific Name Common Name Stratum
Blechnum serrulatum Swamp fern Herb
Osmunda spp. Cinnamon/royal/netted chain ferns Herb
Peltandra virginica Green arum Herb
Saururus cernuus Lizard's tail Herb
Thelypteris sp. Shield fern Herb
Woodwardia sp. Chain fern Herb
Cephalanthus occidentalis Buttonbush Shrub
Cornus foemina Swamp dogwood Shrub
Ilex cassine Dahoon holly Shrub
Itea virginica Virginia willow Shrub
Rhodendron viscosum Swamp azalea Shrub
Sabal minor Dwarf palmetto Shrub
Vaccinium corymbosum Highbush blueberry Shrub
Viburnum nudum Possum haw Shrub
Viburnum obovatum Backhaw viburnum Shrub
Acer rubrum Red maple Tree
Celtis laevigata Hackberry Tree
Fraxinus caroliniana Popash Tree
Gordonia lasianthus Loblolly bay Tree
Liquidambar styraciflua Sweetgum Tree
Magnolia virginiana Sweetbay Tree
Nyssa Salvatica var. biflora Blackgum Tree
Persea palustris Swamp bay Tree
Pinus elliottii Slash pine Tree
Quercus laurifolia Laural oak Tree
Quercus nigra Water oak Tree
Ulmus americana American elm Tree
Notes:

Source: IMC, 2002.

Table 4.2-9 - Planting List for Mixed Forest Swamp (FLUCFCS 630*)

Trees:  A minimum average density of 600 trees will be planted per acre (400 surviving), consisting of 
at least 5 tree species included above or otherwise approved by FDEP.

* = No dominance of species will be obtained.

Herbs:  Herbs will be planted on 5-foot average centers with at least 5 herb species listed above or 
otherwise approved by FDEP.

Shrubs:  Shrubs will be planted on 5-foot average centers with at least 5 shrub species included above 
or otherwise approved by FDEP.



Common Name Scientific Name (Status) Common Name Scientific Name (Status)
Pignut Hickory Carya glabra (UPL) Chokecherry Aronia arbutifolia (FACW)
Persimmon Diospyros virginiana (FAC) Eastern false-willow** Baccharis halimifolia (FAC)**
Slash pine Pinus elliottii (UPL) groundsel bush Baccharis glomeruliflora (FAC)
Red mulberry Morus rubra (FAC) Milk buckthorn Bumelia reclinata (FAC)
Cabbage palm Sabal palmetto (FAC) Fetterbush Lyonia lucida (FACW)
Live oak Quercus virginiana (UPL) Wax myrtle** Myrica cerifera (FAC)**

Saw palmetto Serenoa repens (UPL)

Common Name Scientific Name Common Name Scientific Name
Slash pine Pinus elliottii (UPL) Eastern false-willow** Baccharis halimifolia (FAC)**
Live oak Quercus virginiana (UPL) Tarflower Befaria racemosa (UPL)
Cabbage palm Sabal palmetto (FAC) Gallberry Ilex glabra (UPL)

Fetterbush Lyonia lucida (FACW)
Wax myrtle** Myrica cerifa (FAC)**
Shining Sumac Rhus copallina (UPL)
Saw palmetto Serenoa repens (UPL)

Source: IMC, 2002.

Table 4.2-10 - Proposed Transitional Trees and Shrubs to be Planted In Upper Wetland Zone

PROPOSED TRANSITIONAL TREES AND SHRUBS TO BE PLANTED IN UPPER WETLAND ZONE
(FLUCFCS CODES 410/411/320/321, ETC.) *

PROPOSED TRANSITIONAL TREES AND SHRUBS TO BE PLANTED IN UPPER WETLAND ZONE
(FLUCFCS CODES 425, 427, 434, ETC.) *

TREES SHRUBS

* If commercially available.
** Not to be planted, these species are expected to recruit naturally.

TREES SHRUBS

* If commercially available.
** Not to be planted, these species are expected to recruit naturally.



Scientific Name Common Name Zone
Bacopa caroliniana Blue water-hyssop 1
Bacops monnieri Water-hyssop 1
Bidens laevis Bur-marigold 1
Canna flacida Golden canna 1
Carex sp. Sedge 1&2
Cephalanthus occidentalis Buttonbush 2
Cladium jamaicense Sawgrass 1
Cyperus sp. Sedge 1
Eleocharis sp. Spikerush 1&2
Hypericum fasciulatum St. John's wort 1
Irus virginica Iris 2
Juncus effusus Softrush 1&2
Juncus sp. Rush 1&2
Ludwigia repens Red ludwigia 1
Nyssa sylvatica var. biflora Blackgum 1
Panicum hemitomon Maidencane 1&2&3
Polygonum punctatum Smartweed 1&2&3
Pontederia cordata Pickerelweed 2&3
Rhynchospora sp. Beakrush 1
Sagittaria lancifolia Arrowhead 2&3
Scirpus validus Bulrush 2&3
Spartina bakeri Cordgrass 1
Thalia geniculata Alligator flag 2&3
Xyris sp. Yellow-eyed grass 1
Note:
* = These wetlands will be created by one or more of the following methods:

Zone 1 = Approximate seasonal high water level (SHL) to normal water level (NWL).

Zone 2 = Approximate normal water level (NWL) to seasonal low water level (SWL).

Zone 3 (if applicable)  - Approximate seasonal low water level (WL) and deeper.

Source: IMC, 2002.

1.        Spreading salvaged topsoil from a donor freshwater marsh;

2.        Manually planting bare root stock of at least 10 species listed above (or otherwise approved 
by FDEP) on one-foot average centers; or

3.        Manually planting plus of at least 10 species listed above (or otherwise approved by FDEP) 
on three-foot average centers.

Table 4.2-11 - Planting List for Freshwater Marsh (FLUCFCS 641)*



Scientific Name Common Name Zone
Bidens laevis Bur-marigold 1
Canna flacida Golden canna 1
Cephalanthus occidentalis Buttonbush 2&3
Cyperus sp. Sedge 1
Cladium jamaicense Sawgrass 2&3
Hypericum fasciulatum St. John's wort 1
Juncus effusus Softrush 1&2
Ludwigia repens Red ludwigia 1
Nyssa sylvatica var. biflora Blackgum 1
Panicum hemitomon Maidencane 1
Polygonum punctatum Smartweed 1&2
Pontederia cordata Pickerelweed 2&3
Rhynchospora sp. Beakrush 1
Sagittaria lancifolia Arrowhead 2&3
Spartina bakeri Cordgrass 1
Thalia geniculata Alligator flag 2&3
Xyris sp. Yellow-eyed grass 1
Notes:

* = These wetlands will be created by one or more of the following methods:

Zone 1 = Seasonal high water level (SHL) to normal water level (NWL).
Zone 2 = Normal water level (NWL) to seasonal low water level (SLW).
Zone 3 (if applicable) = Seasonal low water level (SLW) and below.
Source: IMC, 2002.

Table 4.2-12 - Planting List for Shrub Marsh (FLUCFCS 646)*

Salix caroliniana  (Carolina willow) and Myrica cerifera  (wax myrtle) are 
components of native shrub marshes.  It is anticipated that these species will 
become established, however, they will not be planted due to their potential 
invasive nature.

2.        Manually planting bare root stock of at least 10 species listed above (or 
otherwise approved by FDEP) on one-foot average centers; or
3.        Manually planting plugs of at least 10 species listed above (or otherwise 
approved by FDEP) on three-foot average centers.

1.        Spreading salvaged topsoil from a donor freshwater marsh;



Wetland Type Wetland Name
Expected 

Hydroperiod 
(months)

Depth of Water during 
Inundation

Average Stage 
(inches)

611 G504R -1.92
Bay Swamp G513R 6 –12 Saturated to 6 inches 1.02

G501R 3.37
617 G510R 6.74

Mixed Wetland  Hardwoods G512R 2.16
G514R 3 - 9 Saturated to 12 inches 4.74
G515R 3.52
E505R 9.86
E512R 7.52

620
Wetland Coniferous Forest

641 G004R -5.6
Freshwater Marsh G016R Saturated 6 to 18 inches 3.29

G506R 7 - 12 13.97
E010R 15.93
E015R 14.57

643 G006R -11.19
Wet Prairie G009R -5.3

G015R 2 - 5 Saturated to 4 inches -0.02
G516R -0.51
E016R 2.98
H007R -3.89

646
Shrub Marsh

Source: IMC, 2002.

Table 4.2-13 - Isolated Wetland Analysis Summary

G001R 7 - 12 Saturated 6  to 12 inches 8.96

H003R 2 - 5 Saturated to 4 inches -0.87



Scientific Name Common Name Zone
Agalinis linifolia Flax-leaf false-foxglove 1
Andropogon glomeratus var. glaucopsis Bushy bluestem 1
Andropogon virginicus Broomsedge bluestem 1
Axonopus furcatus Carpet grass 1
Cyperus haspan Sheathed flatsedge 1
Fuirena scirpoidea Umbrella-sedge 1
Hypericum brachyphyllum Coastal plain St. John's-wort 1
Juncus effusus Soft rush 1&2
Juncus scirpoides Needlepod rush 1
Leersia hexandra Southern cutgrass 1
Ludwigia suffruticosa Shrubby primrose willow 1&2
Luziola fluitans Southern watergrass 1
Panicum hemitomon Maidencane 1&2
Panicum longifolium Tall thin panicum 1
Panicum rigidulum Redtop panicum 1
Panicum tenerum Bluejoint panicum 1
Paspalum dissectum Mudbank crowngrass 1
Paspalum distichum Knotgrass 1
Paspalum laeve Field paspalum 1
Pluchea rosea Rosy camphorweed 1
Pontederia cordata Pickerelweed 2
Rhexia mariana Pale meadowbeauty 1
Rhynchospora cephalantha Bunched beaksedge 1
Rhynchospora decurrens Swampforest beaksedge 1
Rhynchospora fascicularis Fascicled beaksedge 1
Rhynchospora microcarpa Southern beaksedge 1
Rhynchospora microcephala Bunched Beaksedge 1
Sacciolepis striata American cupscale 1
Sagittaria graminea Grassy arrowhead 1
Sagittaria lancifolia Duckpotato 2
Spartina bakeri Sand cordgrass 1
Xyris elliottii Elliott's yelloweyed grass 1
Xyris fimbriata Fringed yelloweyed grass 1
Note:

Zone 2 = Deeper pockets below normal ground surface.
Source: IMC, 2002.

Table 4.2-14 - Planting List for Ephemeral Marsh*

Zone 1 = Approximate seasonal high water level (SHL) to normal water level (NWL)/ground surface.

* = The  composition of ephemeral marshes is highly variable.  These wetlands will be created by one or more 
of the following methods:
1.        Spreading salvaged topsoil from a donor freshwater marsh;

2.        Manually planting bare root stock of at least 10 species listed above (or otherwise approved by FDEP) 
on one-foot average centers; or

3.        Manually planting plugs of at least 10 species listed above (or otherwise approved by FDEP) on three-
foot average centers.



Scientific Name Common Name Zone
Agalinis fasciculata False fosglove 1
Agalinis linifolia Flax-leaf false-foxglove 1
Andropogon glomeratus Bushybeard bluestem 1
Andropogon virginicus Broomsedge 1
Aristida stricta Wiregrass 1
Bidens laevis Bur-marigold 1
Canna flacida Golden canna 2
Cladium jamaicense Sawgrass 1&2
Cyperus sp. Sedge 1
Eriocaulon decangulare Hat pins 1
Hypericum fasciulatum St. John's wort 1
Juncus effusus Softrush 1&2
Lachnocaulon anceps Bog buttons 1
Ludwigia repens Red ludwigia 1
Panicum hemitomon Maidencane 1&2
Polygala lutea Wild bachelor's buttons 1
Polygala nana Wild bachelor's buttons 1
Polygonum punctatum Smartweed 1&2
Rhexia mariana Meadow beauty 1
Rhynchospora sp. Beakrush 1
Sabatia grandiflora Marsh pink 1
Solidago fistulosa Pinebarren goldenrod 1
Spartina bakeri Cordgrass 1
Xyris sp. Yellow-eyed grass 1
Note:
* = These wetlands will be created by one or more of the following methods:

Zone 2 = Deeper pockets below normal ground surface.

Source: IMC, 2002.

Table 4.2-15 - Planting List for Wet Prairie (FLUCFCS 643*

2.        Manually planting bare root stock of at least 10 species listed above (or 
otherwise approved by FDEP) on one-foot average centers; or

3.        Manually planting plugs of at least 10 species listed above (or otherwise 
approved by FDEP) on three-foot average centers.

Zone 1 = Approximate seasonal high water level (SHL) to normal water level 
(NWL)/ground surface

1.        Spreading salvaged topsoil from a donor freshwater marsh;



Common Name Scientific Name Impacts
Wildlife
American alligator Alligator mississippiensis Partial loss of habitat and creation of new habitat (net 

increase in habitat)
Arctic peregrine falcon Falco peregrinus tundrius None
Gopher tortoise Gopherus polyphemus Loss of individuals not captured for relocation; loss of 

habitat and creation of new habitat
Eastern indigo snake Drymarchon corais couperi Partial loss of habitat; possible loss of individuals not 

captured for relocation or able to be herded to safe 
areas and creation of new habitat

Gopher frog Rana capito Loss of individuals not captured for relocation; loss of 
habitat and creation of new habitat

Burrowing owl Speotyto cunicularia Partial loss of habitat; possible loss of individuals 
unable to flush from burrows

Florida sandhill crane Grus canadensis pratensis Partial loss of habitat; creation of new habitat
Bald eagle Haliaeetus l. leucocephalus Partial loss of habitat; creation of new habitat
Little blue heron Egretta caerulea Partial loss of habitat; creation of new habitat
White ibis Eudocimus albus Partial loss of habitat; creation of new habitat
Snowy egret Egretta thula Partial loss of habitat; creation of new habitat
Tricolored heron Egretta tricolor Partial loss of habitat; creation of new habitat
Woodstork Mycteria americana Partial loss of habitat; creation of new habitat
Roseate spoonbill Ajaja ajaja Partial loss of habitat; creation of new habitat
Shermans fox squirrel Sciurus niger shermani Displaced to unmined hammocks and creation of new 

habitat
Florida mouse Podomys floridanus Loss of individuals unable to trap for relocation and 

creation of new habitat
Round-tailed muskrat Neofiber alleni Partial loss of habitat; creation of new habitat
Florida panther Felis concolor coryi Partial loss of habitat; creation of new habitat

Common Name Scientific Name Impacts
Plants
Butterfly orchid Encyclia tampense Loss of some individuals in mined areas; most of 

population undisturbed
Nodding pinweed Lechea cerenua Loss of one population if not relocated with the soil; 

second population undisturbed
Cinnamon fern Osmunda cinnamomea Loss of populations in mined swamps; most of swamps 

undisturbed
Royal fern Osmunda regalis var spectabilis Loss of populations in mined swamps; most of swamps 

undisturbed
Wild coco Pteroglossaspis ecristata Lost to mining unless transplanted
Leafless beaked orchid Stenorrhynchos lanceolatus Lost to mining unless transplanted
Cardinal air plant Tillandsia fasciculata Loss of individuals in mining areas; substantial 

population in unmined areas
Giant air plant Tillandsia utricularia Loss of individuals in mining areas; substantial 

population in unmined areas
Source: IMC, 2002.

Table 4.4-1 - Potential Impacts to State and Federally Listed Plants and Wildlife



Drainage Basin
Pre-mine 
Drainage 

Area (acres)

Pre-mine 
Streamflow 

(cfs)

Year 5 
Drainage 

Area

Year 5 
Streamflow 

(cfs)

Year 10 
Drainage 

Area

Year 10 
Streamflow 

(cfs)

Year 15 
Drainage Area

Year 15 
Streamflow 

(cfs)
Brushy Creek 7428.84 8.95 7090.76 8.54 4693.83 5.68 3504.13 4.27
Oak Creek 4758.53 5.70 4637.01 5.55 3879.73 4.66 2141.88 2.60
Horse Creek 4204.39 5.61 2436.49 4.27 2317.01 4.18 2184.55 4.08
Brady Branch 2003.16 2.27 1769.25 2.00 775.43 0.89 1040.66 1.19
Hickory Creek 1360.51 1.75 1360.51 1.75 1352.18 1.74 1240.26 1.60
West Fork Horse Cr 851.45 1.17 528.17 0.91 824.29 1.14 723.32 1.06
Troublesome Creek 60.9 0.09 60.9 0.09 60.9 0.09 5.92 0.01
Myakka River 7.72 0.01 0.00 0.00 0.00

Total 20675.5 25.55 17883.09 23.12 13903.37 18.39 10840.72 14.81

Streamflow with NPDES
By basin

Horse Basin 14487.84 17.99 11824.67 15.73 8610.56 11.90 7452.66 10.60
NPDES Discharge 0 1.6 3.6 6.8
Horse with NPDES 17.99 17.33 15.50 17.40

Peace Tributaries 6179.94 7.54 6058.42 7.39 5292.81 6.49 3388.06 4.21

Total both basins 25.53 24.72 21.99 21.61

Drainage Basin
Year 17 

Drainage 
Area

Year 17 
Streamflow 

(cfs)

Year 18 
Drainage 

Area

Year 18 
Streamflow 

(cfs)

Year 20 
Drainage 

Area

Year 20 
Streamflow 

(cfs)

Post-mining 
Drainage Area 

(acres)

Post-mining 
Streamflow 

(cfs)
Brushy Creek 3262.95 3.98 3371.76 4.11 3116.20 3.80 7117.0 8.70
Oak Creek 2101.01 2.55 2271.34 2.75 2922.35 3.52 4751.2 5.38
Horse Creek 1982.69 3.93 2191.45 4.09 2873.71 4.60 4348.6 5.57
Brady Branch 1109.82 1.27 1109.82 1.27 1248.00 1.42 2333.4 2.80
Hickory Creek 591.49 0.80 242.45 0.36 117.39 0.21 1243.0 1.13
West Fork Horse Cr 447.24 0.85 440.19 0.84 663.66 1.02 832.5 0.99
Troublesome Creek 0.00 0.00 0.00 0.00 33.22 0.05 42.0 0.06
Myakka River 0.00 0.00 0.00 7.7 0.01

Total 9495.20 13.36 9627.01 13.41 10974.53 14.62 20675.5 24.65

Streamflow with NPDES
By basin

Horse Basin 6802.70 10.02 7113.22 10.30 7901.57 10.84 14631.55 18.07
NPDES Discharge 6.8 6.8 6.8
Horse with NPDES 16.82 17.10 17.64 18.07

Peace Tributaries 2692.50 3.35 2513.79 3.12 3072.96 3.78 6036.24 6.58

Total both basins 20.16 20.21 21.42 24.64

Source: IMC, 2002.

Table 4.5-1 - Expected Streamflow During Mining Operatios



Land Use Evapotranspiration 
(in/yr)

Active Clay Areas 50
Inactive Clay Areas 42
Active Mine Areas 30
Inactive Mine Area 35
Mine Corridors 20
Tailings Areas 25
Reclaimed Areas 39
Source: IMC, 2002.

Table 4.5-2 - Estimated ET for Various Land Uses



Month Rainfall (in) Pan Evaporation 
(in)

Catchment 
Area (acres)

Makeup Req'd 
(mgd)

Discharge 
(cfs)

Jan-03 7.26 3.09 9320 0 0
Feb-03 2.64 3.74 9320 0 0
Mar-03 5.09 6.19 9320 0 0
Apr-03 3.49 7.12 9320 0 0
May-03 1.27 7.5 9320 0 0
Jun-03 4.81 7.23 9320 0 0
Jul-03 10.91 7.17 9320 0 5.09
Aug-03 4.76 6.98 9320 0 1.47
Sep-03 8.44 6.21 9320 0 56.24
Oct-03 0.59 5.63 9320 0 0
Nov-03 0.76 4.64 9320 0 0
Dec-03 1.78 3.05 9320 0 0
Jan-04 0.03 3.35 9606 0 0
Feb-04 1.12 4.42 9606 0.47 0
Mar-04 0.3 6.42 9606 12.69 0
Apr-04 1.56 8.09 9606 12.21 0
May-04 2.74 8.03 9606 10.84 0
Jun-04 14.97 6.87 9606 0 0
Jul-04 10.05 6.37 9606 0 0.77
Aug-04 7.92 7.06 9606 0 45.05
Sep-04 3.58 6.64 9606 0 0
Oct-04 0.1 5.84 9606 0 0
Nov-04 0.16 4.26 9606 0 0
Dec-04 2.32 2.73 9606 0 0
Jan-05 0.5 3.35 10006 0 0
Feb-05 1.62 4.08 10006 2.08 0
Mar-05 0.88 6.44 10006 12.93 0
Apr-05 0.23 7.22 10006 14.23 0
May-05 6.87 8.05 10006 6.61 0
Jun-05 7.02 7.4 10006 5.45 0
Jul-05 8.45 6.97 10006 0 0
Aug-05 5.41 6.75 10006 0 0
Sep-05 9.41 6.02 10006 0 16.08
Oct-05 10.36 5.19 10006 0 92.59
Nov-05 0.36 3.87 10006 0 0
Dec-05 0.6 2.68 10006 0 0
Jan-06 1.04 2.9 10925 0 0
Feb-06 0.69 4.34 10925 0 0
Mar-06 0.35 6.25 10925 6.22 0
Apr-06 1.6 7.13 10925 13.93 0
May-06 8.39 7.39 10925 5.96 0
Jun-06 10.74 6.4 10925 0 0
Jul-06 9.09 7.55 10925 0 39.13
Aug-06 6.33 7.75 10925 0 21.13
Sep-06 3.26 6.4 10925 0 0
Oct-06 1.57 5.45 10925 0 0
Nov-06 1.26 3.18 10925 0 0

Table 4.5-3 - Fort Green & Ona Mine Monthly Water Budget (Model Summary)
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Month Rainfall (in) Pan Evaporation 
(in)

Catchment 
Area (acres)

Makeup Req'd 
(mgd)

Discharge 
(cfs)

Table 4.5-3 - Fort Green & Ona Mine Monthly Water Budget (Model Summary)

Dec-06 2.56 2.5 10925 0 0
Jan-07 2.41 3.05 11611 0 0
Feb-07 1.77 4.05 11611 0 0
Mar-07 0.84 6.19 11611 9.92 0
Apr-07 0.28 7.71 11611 15.17 0
May-07 4.05 7.97 11611 10.48 0
Jun-07 8.06 7.83 11611 4.53 0
Jul-07 12.46 7.41 11611 0 29.33
Aug-07 5.34 6.27 11611 0 21.25
Sep-07 5.38 5.91 11611 0 26.54
Oct-07 1.55 4.49 11611 0 0
Nov-07 2.66 3.55 11611 0 0
Dec-07 4.83 3 11611 0 15.16
Jan-08 2.93 3.09 11747 0 0
Feb-08 3.59 2.63 11747 0 14.84
Mar-08 2.09 5.64 11747 0 0
Apr-08 0 7.36 11747 0 0
May-08 5.68 8.37 11747 0.18 0
Jun-08 7.25 6.38 11747 0 0
Jul-08 10.4 6.73 11747 0 23.85
Aug-08 6.41 7.32 11747 0 22.45
Sep-08 2.7 5.88 11747 0 0
Oct-08 1.43 4.89 11747 0 0
Nov-08 0.97 3.98 11747 0 0
Dec-08 2.9 2.78 11747 13.90 0
Jan-09 7.84 3.45 12236 0 0
Feb-09 1.41 3.43 12236 0 0
Mar-09 1.52 5.9 12236 0 0
Apr-09 1.72 6.92 12236 0 0
May-09 7.08 6.97 12236 0 0
Jun-09 8 7.75 12236 0 0
Jul-09 7.16 7.69 12236 0 8.42
Aug-09 8.62 7.05 12236 0 65.41
Sep-09 11.56 5.29 12236 0 133.83
Oct-09 0.45 5.31 12236 0 0
Nov-09 0.72 3.85 12236 0 0
Dec-09 1.91 3.07 12236 0 0
Jan-10 2.25 2.91 13257 9.45 0
Feb-10 2.37 3.63 13257 13.86 0
Mar-10 1.7 5.22 13257 15.77 0
Apr-10 4.66 6.93 13257 14.27 0
May-10 6.39 7.6 13257 0 0
Jun-10 10.05 8.5 13257 0 34.98
Jul-10 4.17 7.3 13257 0 0
Aug-10 6.02 7.94 13257 0 8.56
Sep-10 2 6.67 13257 0 0
Oct-10 1.24 5.97 13257 0 0
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Month Rainfall (in) Pan Evaporation 
(in)

Catchment 
Area (acres)

Makeup Req'd 
(mgd)

Discharge 
(cfs)

Table 4.5-3 - Fort Green & Ona Mine Monthly Water Budget (Model Summary)

Nov-10 3.08 3.64 13257 0 0
Dec-10 0.78 3.02 13257 9.18 0
Jan-11 0.58 5.25 12527 15.77 0
Feb-11 4.37 6.26 12527 17.04 0
Mar-11 1.35 8.35 12527 15.77 0
Apr-11 0.08 9.35 12527 16.29 0
May-11 2.91 10.54 12527 15.77 0
Jun-11 8.09 8.72 12527 16.29 0
Jul-11 2.21 8.94 12527 15.77 0
Aug-11 6.91 7.58 12527 15.77 0
Sep-11 8.12 6.54 12527 16.29 0
Oct-11 0.22 6.02 12527 15.77 0
Nov-11 0.44 4.3 12527 16.29 0
Dec-11 1.38 3.28 12527 15.77 0
Jan-12 1.13 3.77 12732 15.77 0
Feb-12 3.08 4.54 12732 16.85 0
Mar-12 5.35 6.04 12732 11.26 0
Apr-12 4.32 7.32 12732 12.70 0
May-12 6.5 8.21 12732 0 0
Jun-12 15.96 6.98 12732 0 140.69
Jul-12 9.08 8.28 12732 0 69.28
Aug-12 2.66 7.78 12732 0 0
Sep-12 10.95 6.07 12732 0 85.73
Oct-12 1.73 5.28 12732 0 0
Nov-12 0.82 3.98 12732 0 0
Dec-12 0.98 3.63 12732 0 0
Jan-13 4.29 2.75 12862 0 0
Feb-13 7.99 3.54 12862 0 19.00
Mar-13 7.45 6.39 12862 0 55.70
Apr-13 2.75 7.65 12862 0 0
May-13 1.79 8.77 12862 0 0
Jun-13 8.25 7.54 12862 0 0
Jul-13 9.66 8.55 12862 0 37.47
Aug-13 9.49 7.44 12862 0 82.81
Sep-13 7.42 5.73 12862 0 63.69
Oct-13 3.14 5.58 12862 0 0
Nov-13 2.22 4.09 12862 0 0
Dec-13 3.79 2.67 12862 0 0
Jan-14 0.72 3.09 12996 0 0
Feb-14 2.44 4.86 12996 0 0
Mar-14 3.45 6.28 12996 0 0
Apr-14 1.73 7.72 12996 7.41 0
May-14 6.13 8.12 12996 6.57 0
Jun-14 3.82 8.02 12996 13.02 0
Jul-14 7.7 8.56 12996 0 0
Aug-14 6.85 8.1 12996 0 0
Sep-14 5.1 8.31 12996 0 0
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Month Rainfall (in) Pan Evaporation 
(in)

Catchment 
Area (acres)

Makeup Req'd 
(mgd)

Discharge 
(cfs)

Table 4.5-3 - Fort Green & Ona Mine Monthly Water Budget (Model Summary)

Oct-14 0.36 7.12 12996 0 0
Nov-14 1.3 4.68 12996 0 0
Dec-14 0.47 3.89 12996 0 0
Jan-15 0.96 4.35 8220 10.84 0
Feb-15 0.84 5.08 8220 14.49 0
Mar-15 2.08 8.49 8220 15.74 0
Apr-15 2.63 7.75 8220 14.66 0
May-15 4.95 10.28 8220 14.09 0
Jun-15 7.33 9.92 8220 11.42 0
Jul-15 3.63 8.23 8220 14.14 0
Aug-15 10.27 6.82 8220 7.16 0
Sep-15 7.51 7.14 8220 9.61 0
Oct-15 2.81 6.43 8220 13.88 0
Nov-15 1.25 4.73 8220 14.20 0
Dec-15 0.75 4.1 8220 14.46 0
Jan-16 2.66 3.97 9010 15.77 0
Feb-16 1.88 4.99 9010 16.29 0
Mar-16 5.78 6.66 9010 10.40 0
Apr-16 0.73 9.25 9010 16.29 0
May-16 2.22 10.47 9010 15.77 0
Jun-16 11.65 7.87 9010 3.42 0
Jul-16 9.08 8 9010 0 0
Aug-16 7.06 7.66 9010 0 0
Sep-16 4.79 7.01 9010 0 0
Oct-16 3.84 6.82 9010 0 0
Nov-16 0.82 4.34 9010 0 0
Dec-16 5.51 3.42 9010 0 0
Jan-17 2.96 3.62 9694.7 0 0
Feb-17 1.99 3.99 9694.7 4.71 0
Mar-17 7.03 6.38 9694.7 0 0
Apr-17 0.16 8.6 9694.7 0 0
May-17 3.02 9.03 9694.7 14.78 0
Jun-17 4.47 9.12 9694.7 15.06 0
Jul-17 8.56 7.67 9694.7 9.35 0
Aug-17 5.16 7.34 9694.7 0.20 0
Sep-17 3.35 6.8 9694.7 13.33 0
Oct-17 4.51 5.74 9694.7 0 0
Nov-17 11.18 3.73 9694.7 0 24.52
Dec-17 0.74 3.66 9694.7 0 0
Jan-18 1.77 3.15 9827.0 0 0
Feb-18 2.56 4.55 9827.0 0 0
Mar-18 5.55 6.64 9827.0 0 0
Apr-18 0.7 8.32 9827.0 0 0
May-18 3.24 8.98 9827.0 15.46 0
Jun-18 4.48 8.51 9827.0 13.97 0
Jul-18 12.45 8.09 9827.0 0 0
Aug-18 8.06 7.45 9827.0 0 8.48
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Month Rainfall (in) Pan Evaporation 
(in)

Catchment 
Area (acres)

Makeup Req'd 
(mgd)

Discharge 
(cfs)

Table 4.5-3 - Fort Green & Ona Mine Monthly Water Budget (Model Summary)

Sep-18 7.16 6.59 9827.0 0 34.89
Oct-18 0.65 6.43 9827.0 0 0
Nov-18 3.44 4.07 9827.0 0 0
Dec-18 1.17 3.34 9827.0 0 0
Jan-19 1.48 4.04 10319.7 6.41 0
Feb-19 0.22 5.08 10319.7 17.46 0
Mar-19 2.77 6.48 10319.7 15.77 0
Apr-19 3.38 8.01 10319.7 16.29 0
May-19 1.76 9.94 10319.7 15.77 0
Jun-19 7.2 8.18 10319.7 16.29 0
Jul-19 5.32 7.65 10319.7 15.77 0
Aug-19 4.76 8.23 10319.7 15.77 0
Sep-19 7.11 6.54 10319.7 0 0
Oct-19 0.91 5.92 10319.7 2.95 0
Nov-19 1.23 4.53 10319.7 16.29 0
Dec-19 4.11 2.82 10319.7 12.79 0
Jan-20 0.14 4.25 11172.6 15.77 0
Feb-20 4.96 5.35 11172.6 5.03 0
Mar-20 0.68 7.31 11172.6 15.77 0
Apr-20 2.71 7.74 11172.6 16.29 0
May-20 2.05 9.43 11172.6 15.77 0
Jun-20 5.34 8.79 11172.6 16.15 0
Jul-20 10.76 6.87 11172.6 0 0
Aug-20 10.8 7.07 11172.6 0 39.21
Sep-20 5.65 6.98 11172.6 0 15.50
Oct-20 1.43 5.93 11172.6 0 0
Nov-20 0.45 4.52 11172.6 0 0
Dec-20 1.03 3.71 11172.6 0 0
Jan-21 2.59 3.69 11040.8 6.11 0
Feb-21 1.31 4.51 11040.8 14.73 0
Mar-21 4.35 6.05 11040.8 12.33 0
Apr-21 4.18 7.09 11040.8 12.95 0
May-21 4.05 7.17 11040.8 13.33 0
Jun-21 12.94 7.85 11040.8 0 31.39
Jul-21 10.25 6.76 11040.8 0 85.63
Aug-21 7.37 7.42 11040.8 0 37.28
Sep-21 2.21 7.37 11040.8 0 0
Oct-21 3.47 5.23 11040.8 0 0
Nov-21 0.12 3.96 11040.8 0 0
Dec-21 0.28 3.71 11040.8 4.46 0
Jan-22 0.46 3.57 10954.7 14.54 0
Feb-22 5.21 4.05 10954.7 9.11 0
Mar-22 2.07 6.28 10954.7 14.61 0
Apr-22 6.44 6.93 10954.7 1.04 0
May-22 1.61 8.8 10954.7 15.77 0
Jun-22 12.75 8.33 10954.7 0 0
Jul-22 2.91 8.87 10954.7 0 0
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Month Rainfall (in) Pan Evaporation 
(in)

Catchment 
Area (acres)

Makeup Req'd 
(mgd)

Discharge 
(cfs)

Table 4.5-3 - Fort Green & Ona Mine Monthly Water Budget (Model Summary)

Aug-22 12.76 5.64 10954.7 0 86.12
Sep-22 4.95 5.59 10954.7 0 15.42
Oct-22 2.95 5.05 10954.7 0 0
Nov-22 1.55 3.92 10954.7 0 0
Dec-22 0.69 3.2 10954.7 0 0
Jan-23 5.93 3.05 9693.2 0 0
Feb-23 2.15 3.73 9693.2 0 0
Mar-23 5.52 4.49 9693.2 0 0
Apr-23 4.34 7.73 9693.2 0 0
May-23 2.42 8.06 9693.2 0 0
Jun-23 7.62 8.33 9693.2 0 0
Jul-23 7.47 8.03 9693.2 0 0
Aug-23 6.24 7.52 9693.2 0 0
Sep-23 5.23 6.01 9693.2 0 0
Oct-23 5.16 5.21 9693.2 0 12.85
Nov-23 0.72 3.49 9693.2 0 0
Dec-23 1.27 3.3 9693.2 0 0
Jan-24 3.2 3.66 9010.1 0 0
Feb-24 1.58 4.07 9010.1 0.85 0
Mar-24 3.34 6.94 9010.1 14.35 0
Apr-24 1.45 7.57 9010.1 16.13 0
May-24 2.71 8.16 9010.1 15.48 0
Jun-24 13.04 6.94 9010.1 0 0
Jul-24 7.29 6.78 9010.1 0 9.09
Aug-24 7.44 7.44 9010.1 0 26.56
Sep-24 15.015 4.98 9010.1 0 140.37
Oct-24 3.035 4.81 9010.1 0 0
Nov-24 1.49 3.88 9010.1 0 0
Dec-24 2.33 3.1 9010.1 0 0
Average 50.75 72.64 10853.1 4.61 6.83

Source: IMC, 2002.
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Basin Drainage Area 
Pre-Mining

Drainage Area 
Post-Mining

Acres Changed from 
Pre to Post

Percent change in 
Basin Size Pre to Post

 (acres)  (acres)  (acres)
Brushy Creek 7428.84 7117.01 -311.83 -4.20%
Oak Creek 4758.53 4751.17 -7.36 -0.15%
Horse Creek 4204.39 4348.62 144.23 3.43%
Brady Branch 2003.16 2333.41 330.25 16.49%
Hickory Creek 1360.51 1243.04 -117.47 -8.63%
West Fork Horse Creek 851.45 832.51 -18.94 -2.22%
Troublesome Creek 60.9 42.03 -18.87 -30.99%
Myakka River 7.72 7.72 0.00 0.00%

Totals 20675.5 20675.5

Horse Creek Sub-Basins 14487.84 14631.549 143.71 0.99%
Peace River Sub-Basins 6179.94 6036.239 -143.70 -2.33%
Myakka River Basin 7.72 7.72 0.00 0.00%

Totals 20675.5 20675.5

Source: Golder, 2002, IMC, 2002.

Table 4.5-4 - Basin Characteristics for Ona Mine Site - Pre-Mining versus Post-Reclamation



Riparian* Other
Brushy Creek 7117.0 1132.9 910.8 5073.3 39.4 10.6 8.70 0.8 0.66 9.8 8.05
Oak Creek 4751.2 1048.3 730.6 2972.3 40.2 9.8 5.38 0.4 0.22 9.4 5.16
Horse Creek 4348.6 483.8 552.7 3312.1 38.9 11.1 5.57 5.7 2.85 5.4 2.72
Brady Branch 2333.4 451.8 235.5 1646.1 39.6 10.4 2.80 0.4 0.11 10.0 2.69
Hickory Creek 1243.0 546.8 104.8 591.5 42.1 7.9 1.13 0.1 0.01 7.8 1.12
West Fork Horse Creek 832.5 109.4 190.3 532.9 39.6 10.4 0.99 5.7 0.55 4.7 0.45
Troublesome Creek 42.0 0.0 0.0 42.0 37.0 13.0 0.06 0.1 0.00 12.9 0.06
Myakka River (No Mining) (1) 7.7 0.0 0.0 7.7 37.0 13.0 0.01 0.1 0.00 12.9 0.01
Area Weighted Average 20675.5 3773.0 2724.6 14177.9 39.64 10.4 24.65

*  = Includes Lake Areas
**  = Includes Reclaimed Clay Areas
1 = No Change to Basin

30-year Rainfall from Figure 3.5-2 for period 1970-1999 in inches/yr = 51
Recharge assumed to be 1 inch/year

Estimated streamflow in Horse Creek Basin from Ona Site (cfs) 18.07
Estimated streamflow in Peace River tributaries from Ona Site (cfs) 6.58

Source:
Golder, 2002, IMC, 2002.

Table 4.5-5 - Runoff Characteristics Ona Mine Site - Post Reclamation 

Drainange Basin Area (Acres) Wetland (Acres) Upland**
(Acres) ET (in/yr) Baseflow 

(cfs)
Runoff 
(in/yr)

Runoff 
(cfs)

Streamflow 
(in/yr)

Streamflow 
(cfs)

Baseflow 
(in/yr)



Parameter Units Minimum Mean Maximum Count
pH Std Units 6.23 7.01 7.71 8
Conductance µmhos/cm 97 351 808 8
Temperature ˚C 20.1 26.4 31.8 8
Turbidity NTU 5 116.4 286 8
Dissolved Oxygen mg/L 5.4 7.2 8.9 4
Color PCU 20 75 150 4
Total Suspend Solids mg/L 3 93.9 272 8
NVSS mg/L 1 75.1 238 8
TDS mg/L 92 243 445 8
Total Phosphorus mg/L 0.45 4.1 12.81 8
Ortho-P mg/L 0.005 0.5 1.78 6
TKN mg/L 0.3 1.2 3.5 8
NOX mg/L 0.02 0.3 1.7 8
Sulfate mg/L 1 70.4 159 7
Fluoride mg/L 0.31 1 2.14 7
Potassium mg/L 0.41 3 4.84 4
Magnesium mg/L 2.42 8.3 12.5 4
Calcium mg/L 10.2 21.5 42.6 4
Sodium mg/L 3.49 17 34.3 4
Alkalinity mg/L CaCO3 31 74.3 146 4
Chloride mg/L 6 14.3 19 4
Radium-226 pCi/L 1 1 1 4
Iron mg/L 0.2 1.7 4.02 4
Silica mg/L 1 6.5 11 4

Source: IMC, 2002.

Table 4.6-1 - Mine Recirculation System Water Quality, used in Ditch and Berm System



NPDES NPDES

min max
pH Std. Units 6.8 8.2 5.04 – 7.42 5.4 – 7.07 6 - 8.5

Conductivity µmhos/cm 300 500 50 – 276 47 – 388 Greater of 50% above 
background or 1275

Temperature ˚C 18 28 9.2 – 28.2 18.8 – 29.8 ns
Dissolved Oxygen mg/L 5 8 2.7 – 8.3 1.6 – 5.9 > 5.0
TSS mg/L 1 10 1 – 15 1 – 29 ns
NVSS mg/L 1 5 1 – 7 1 – 19 ns
Total P mg/L 0.4 1 0.17 – 1.32 0.26 – 1.05 ns
Total N mg/L 0.6 1.3 0.45 – 5.02 1.22 – 3.49 ns
Sulfate mg/L 40 150 2 – 54 2 – 76 ns
Chlorophyll a mg/L 2 8 1 – 6 1 – 16 ns
Fluoride mg/L 0.1 0.3 0.14 – 0.62 0.03 – 0.53 < 10.0
Note:

Sources: IMC, 2002, FDEP, 2002.

Table 4.6-2   Comparison of Typical Phosphate Mine NPDES Outflow Values with Horse Creek 
                      and Brushy Creek Water Quality Data and Florida Class III Standards

Class III Water 
Quality Standard, 

F.A.C. 62-302
Units

ns = no established standard

Parameter Horse Creek range Brushy Creek 
range



Typical Usage Typical PPM Concentration 
lb/ton concentrate (in recirculated water)

Fuel Oil 3.8 Trace
Sulfuric Acid 6.9 About 300 (as sulfate)
Fatty Acid 6.7 Trace
Diesel Oil 0.11 Trace
Ammonia
Soda Ash 4.8 0
Amine 1.1 0
Ferrosilicon Powder 0.8 Insoluable
Magnetite Powder 10.4 Insoluable
Source: IMC, 2002.

(Use discontinued, now using soda ash)

Table 4.6-3 -  Reagent Consumption Projected

Regent



Parameter Units Minimum Mean Maximum Count
pH Std Units 7.1 7.89 9.33 28
Conductance µmhos/cm 342 586.8 1010 26
Temperature ˚C 16.4 25.6 34.2 26
Dissolved Oxygen mg/L 1.7 6.8 11.7 5
Turbidity NTU 3.7 44.6 157 28
Cyanide mg/L 0.02 0.027 0.03 6
Aluminum mg/L 0.1 1.8 8.2 28
Antimony mg/L 0.001 0.008 0.04 7
Arsenic mg/L 0.002 0.005 0.01 9
Barium mg/L 0.01 0.043 0.1 9
Beryllium mg/L 0.00005 0.001 0.01 8
Cadmium mg/L 0.0001 0 0.4 9
Calcium mg/L 24.3 39.3 54.8 19
Chromium mg/L 0.001 0.007 0.024 9
Cobalt mg/L 0.01 0.01 0.01 1
Copper mg/L 0.005 0.018 0.05 11
Iron mg/L 0.01 0.34 1.3 28
Lead mg/L 0.001 0.003 0.01 9
Manganese mg/L 0.005 0.014 0.049 12
Magnesium mg/L 10.3 14.9 40 21
Mercury mg/L 0.0002 0.001 0.002 7
Nickel mg/L 0.005 0.006 0.01 8
Potassium mg/L 0.94 2.1 4 19
Selenium mg/L 0.005 0.007 0.02 9
Silver mg/L 0.005 0.006 0.01 9
Sodium mg/L 37 62.7 133 16
Thallium mg/L 0.001 0.003 0.02 8
Vanadium mg/L 0.012 0.012 0.012 1
Zinc mg/L 0.005 0.01 0.022 11
NOX mg/L 0.02 0.07 0.77 27
Nitrate mg/L 0.02 0.02 0.04 9
Nitrite mg/L 0.02 0.02 0.03 6
TKN mg/L 0.4 1 3.6 20
Total N mg/L 0.43 0.8 1.02 9
Ammonia mg/L 0.1 0.1 0.1 1
Total P mg/L 0.56 2.8 8.53 21
Ortho-Phosphorus mg/L 0.3 1.2 2.49 13
Gross Alpha pCi/L 5.2 18 39.2 12
Gross Beta pCi/L 2.2 10.6 25.2 7
Radium-226 pCi/L 0.5 2.5 8.2 20
Radium-228 pCi/L 0 0.4 2.3 13
TDS mg/L 205 372 680 27
Chloride mg/L 9.7 15.4 61.9 27
Silica mg/L 1 3.2 7.2 14
Fluoride mg/L 1.3 2.5 9.7 28
Sulfate mg/L 30 160.4 709.3 26
Hardness mg/L CaCO3 120 156.4 184 14
Alkalinity mg/L CaCO3 106 132.2 198 19
TSS mg/L 1 27.6 62 16
NVSS mg/L 1 19.7 42 9
TOC mg/L 5 17.8 31 16
Color PCU 10 33.7 100 23
Surfactants mg/L 0.02 0.03 0.06 10
Oil and Grease mg/L 0.5 0.7 1.2 6
TRPH mg/L 0.5 0.8 1.5 7
BOD mg/L 2 4.6 17 17
COD mg/L 28 39.5 66 11
Odor TU 0 6.1 25 7

Source: IMC, 2002.
All analyses were below the method detection (and drinking water standards) limits.

Table 4.6-4 - IMC Mine's Clay Process Water Quality (1995-2000)

Nine clay water samples were taken during this period for drinking water volatiles analysis.



Parameter Units Minimum Mean Maximum Count
pH Std Units 7.04 7.62 8.25 21
Conductance µmhos/cm 345 663 1122 21
Temperature ˚C 15.3 26.6 34.3 21
Turbidity mg/L 10.3 71.1 391 21
Dissolved Oxygen NTU 0.9 3.6 8.2 3
Gross Alpha pCi/L 3.7 26.4 61 5
Radium 226 pCi/L 1 2.9 13.5 19
Radium 228 pCi/L 0 0.6 2.5 9
Gross Beta pCi/L 3.9 14 25.6 3
Aluminum mg/L 0.1 2.68 22 21
Antimony mg/L 0.001 0.001 0.001 1
Arsenic mg/L 0.005 0.01 0.01 3
Barium mg/L 0.015 0.02 0.03 3
Beryllium mg/L 0.00025 0.005 0.01 2
Cadmium mg/L 0.0001 0.003 0.01 3
Calcium mg/L 22.8 34.4 54.1 20
Chromium mg/L 0.004 0.01 0.01 3
Cobalt mg/L 0.01 0.01 0.01 1
Copper mg/L 0.005 0.02 0.05 4
Iron mg/L 0.1 0.49 2.5 21
Lead mg/L 0.002 0 0.01 3
Magnesium mg/L 8.9 14.3 24.7 21
Manganese mg/L 0.01 0.02 0.026 4
Mercury mg/L 0.0002 0 0.0002 1
Nickel mg/L 0.005 0.01 0.01 2
Potassium mg/L 0.98 2.21 4.7 20
Selenium mg/L 0.005 0.01 0.02 3
Silver mg/L 0.005 0.01 0.01 2
Sodium mg/L 44.3 95.7 150 11
Thallium mg/L 0.001 0.01 0.02 2
Vanadium mg/L 0.013 0.01 0.013 1
Zinc mg/L 0.008 0.01 0.015 4
NOX mg/L 0.02 0.07 0.66 20
Nitrate mg/L 0.02 0.04 0.06 3
Nitrite mg/L 0.02 0.02 0.02 1
TKN mg/L 0.06 1.09 2.7 20
Total Nitrogen mg/L 0.08 0.64 0.99 3
Total P mg/L 0.73 3.45 20 21
Ortho-Phosphorus mg/L 0.28 0.78 1.35 13
Chloride mg/L 10 15.14 49.9 21
Color PCU 15 48.65 100 20
Fluoride mg/L 1.2 2.68 7.61 21
Odor TU 4 4 4 1
Sulfate mg/L 14 124.7 471.4 21
Surfactants mg/L 0.02 0.03 0.05 3
Silica mg/L 1.57 5.4 11 14
Hardness mg/L CaCO3 94 148.2 236.8 15
Alkalinity mg/L CaCO3 147 212.2 321 20
TDS mg/L 224 433 672 21
TSS mg/L 6 49.6 232 17
NVSS mg/L 2 28.9 72 9
TOC mg/L 2.8 22.5 43 14
Oil and Grease mg/L 0.5 1.36 2.6 7
TRPH mg/L 0.5 0.88 1.5 8
BOD mg/L 3 11.7 34 16
COD mg/L 29 55.8 110 11

Table 4.6-5 - IMC Mine's Tailings Process Water Quality (1995 - 2000)

Source: IMC, 2002.

None of these analytes have been detected above the method detection limit during this period.
Each mine' s tailings discharge is tested annually for a suite of 32 volatile compounds.



Pre-Mining 
Drainage Area

Pre-Mining 
Groundwater 
Contribution

Post-Reclamation 
Groundwater 
Contribution

 (acres) (in/yr) (in/yr)
Brady Branch 1,973 4.6 4.5
Upper Brushy 2,833 4.5 4.4
Total Brushy 7,264 3.9 5.5
Hickory Creek 1,314 4 1.5
Horse Creek 3,239 10 8.6
Horse Creek Trib. 286 10.3 11.1
Oak Creek Tributary 645 4.7 8.5
Total Oak Creek 4643 3.5 6.2
Source: IMC, 2002.

Table 4.7-1 - Lateral Seepage Characteristics for Ona Mine Site

Basin



% %
Lowest Elevation (LE)  feet 67' 67'
Highest Elevation   feet 132' 150'
Acres and Percent 0-10 ft. above Base Elev. (BE*)   437.3                2% 394.4                        2%
Acres and Percent 10-20 ft. above BE   5,775.4             28% 5,351.3                     26%
Acres and Percent 20-30 ft. above BE   6,040.1             29% 4,442.7                     21%
Acres and Percent 30-40 ft. above BE 4,978.3             24% 4,077.1                     20%
Acres and Percent more than 40ft. above BE 3,444.4             17% 6,410.0                     31%

Total: 20,675.5           100% 20,675.5                   100%

* = BE is nearest 10ft. Contour to LE
Source: IMC, 2002.

Pre-Mining Post-reclamation

Table 4.8-1 - Comparison of Pre-Mining and Post-Mining Topography



Crop Type % Suitable (1) Native Hardee Soils Yield Reclaimed Settling Areas
Oranges 94 350-500 boxes 428 (2)

Grapefruit 49 350-700 boxes NS (2)

Cabbage 41 200-400 crates 450 crates
Cucumbers 13 6 tons 15-19 tons
Tomatoes 15 7-8 tons 17-18 tons
Watermelons 15 8-10 tons 17-38 tons
Forage Crops 95 0.75-5 tons 3-15 tons
Notes:
(1) = Percent of Hardee County soil types suitable for production.

Source: IMC, 2002.

(2) = Not studied, although IMC and Estech commercially produce citrus on reclaimed settling 
areas, and numerous other landowners grow citrus on reclaimed overburden

Table 4.8-2 - Comparison of Agricultural Yields per Acre



Soil Properties Units Native Hardee Soils Phosphatic Clay
pH Std Units 3.6 - 8.4 7.3 - 7.6
TKN % N/A 0.1
Total phosphorus % N/A 3.5
Organic carbon % 0.6 - 3.85 1.4
Extractable phosphorus mg/L N/A 473
Extractable potassium mg/L 0 - 101 366
Extractable calcium mg/L 20 - 1,400 6,220
Extractable magnesium mg/L 10 - 3,400 2,929
Saturated hydraulic conductivity cm/hr 0.0 - 79.5 0.04 - 1.12
Field capacity % 1.0 - 52.0 63.0
Wilting point % N/A 34.0
Clay (< 2 Fm) % 0.3 - 33.4 41 - 79
Apatite % N/A 42.0
Source: IMC, 2002.

Table 4.8-3 - Comparison of Soil Chemical Properties



Highest 
24-Hour

Second Highest 
24-Hour Annual

12-105-0010 Mulberry Anderson & Pinecrest Road 2000 54 84 34 30 21*
12-105-0010 Mulberry Anderson & Pinecrest Road 2000 45 74 127 121 27*
12-105-2006 Mulberry NW 4th Circle 2000 277 76 46 45 23
12-105-0010 Mulberry Anderson & Pinecrest Road 1999 53 84 45 42 22*
12-105-2006 Mulberry NW 4th Circle 1999 326 89 50 50 22
12-105-0010 Mulberry Anderson & Pinecrest Road 1998 58 89 54 48 24
12-105-2006 Mulberry NW 4th Circle 1998 317 87 108 91 25
2860-006-F02 Mulberry Anderson & Pinecrest Road 1997 149 N/R 40 36 25
3680-010-F02 Mulberry NW 4th Circle 1997 31 N/R 41 36 20
0120-001-F01 Auburndale 300 E. Bridgers Av. 1996 18 N/R 34 34 20
2160-007-F01 Lakeland 1501 W. Bella Vista St. 1996 21 N/R 32 26 17
2860-006-F02 Mulberry Mulberry High School 1996 21 N/R 36 28 21
3680-010-F02 Mulberry Anderson & Pinecrest Road 1996 61 N/R 75 45 22
0120-001-F01 Auburndale 300 E. Bridgers Av. 1995 58 N/R 47 40 18
2160-007-F01 Lakeland 1501 W. Bella Vista St. 1995 54 N/R 40 36 16
2860-006-F02 Mulberry Mulberry High School 1995 56 N/R 38 35 19
3680-010-F02 Mulberry Anderson & Pinecrest Road 1995 59 N/R 38 36 20
3680-037-J02 Homeland S. End of Old Ft. Mead Rd. 1992 46 N/R 70 44 20
3680-037-J09 Homeland S. End of Old Ft. Mead Rd. 1992 42 N/R 60 42 20
3680-035-J01 Polk Co. 1 mi S. of SR 630 on SR 37 1991 26 N/R 43 34 18
3680-036-J01 Polk Co. 2 mi S. of SR 630 on SR 37 1991 30 N/R 48 45 19
3680-037-J02 Homeland S. End of Old Ft. Mead Rd. 1991 13 N/R 38 24 17
Note:

Table 4.10-1  Summary of PM10 Monitoring Data Collected in Polk County from 1991 to 2000.

Source: DEP, 2000, 1999 1998, 1997, 1996, 1995, 1992, 1991.

Number of 
Observations

Percent 
Observations

Reported Concentration (mg/m3)

* = Indicates that the mean does not satisfy summary criteria or that exceptional event data (forest fires) affected measurements at the site that is not 
included in the summary calculations. 

Station ID City Monitor Location Year



Type of Land

Improved Pasture 7,006.5 $1,490 $10,439,685
Unimproved / Woodland 512.7 $1,113 $570,635
Field Crops 93.4 $2,150 $200,810
Citrus Groves 209.2 $5,802 $1,213,778
Subtotals 7,821.8 n/a $12,424,909

1,017,000 $293,327,000 $288.42 $2,168,716
995,300 $780,862,000 $784.55 $73,277
785,900 $974,469,000 $1,239.94 $259,395

2,798,200 $2,048,658,000 n/a $2,501,389
Notes:

Sources:
1)  Florida Food and Resource Economics, 2002.
2)  Florida Agricultural Facts, 2002.

Table 4.12-1  Economic Loss from Agricultural Land Use Conversion

Agricultural Land Value Estimates for Ona Mine Site

Type of Product

Cattle

Ona Mine Acreage Value of Ona Mine Acreage
Average Value Per Acre 
in Southwest Florida (1)

To accommodate worse-case scenarios the irrigated field crop value was used for all field crop acreage; and the woodland pasture acreage was 
combined with the unimproved pasture acreage (there was no category for woodland pasture in the information source).

Agricultural Product Value Estimates for Ona Mine Site

Field Crops
Citrus

Subtotals

Value of Ona Mine 
Acreage Products

 Number of Cows or 
Acres Harvested in 

Florida (2)
Crop Value in Florida (2) Average Value Per Acre in 

Florida



Duette Road f. SR 64 to SR 62 50(1) 6.91%(3) 85 22 107 C
CR 663 f. Proj. Ent. to CR 664 62(2) 29.52% 227 94 321 C
CR 663 f. CR 664 to CR 630 72(2) 20.56% 205 82 287 C
CR 630 f. CR 663 to SR 37 208(2) 4.41% 291 51 342 C
SR 37 f. CR 630 to CR 640 239(2) 6.91% 388 51 439 B

Notes: 
A portion of the CR 663 segment is currently a dirt road.  Therefore, count information was not available.  
The count information along the paved segment of CR 663 was utilized.
Level of Service (LOS) - Based on average through-vehicle travel speed for the street segment.

LOS A - Free flow operations at average travel speeds (90% of FFS for street class)
LOS B - Reasonable unimpeded operations at average travel speeds (70% of FFS for street class)
LOS C - Stable operations, maneuvering may be more restricted than Level B (50% of FFS for street class)

LOS E - Significant delays (33% or less of FFS for street class)
LOS F - Extremely low speeds, high delays, high volumes, and extensive queuing (33% or less of FFS for street class)

Table 4.12-2 - Projected Link LOS Analysis Peak Hour Directional Volumes (vph)

Free-flow Speed (FFS - Average speed of traffic stream when other vehicles and other intersection traffic control factors
do not have an influence on drivers' speed choice.

LOS D - Small increases in flow may cause substantial increases in delay and decreases in travel speed (40% of FFS
for street class)

Source:   IMC, 2002; TRB, 2000.

(1) - Collected in 1998; 
(2) - Collected in 1999; 
(3) - Used the growth rate from SR 37

Projected 
LOS Roadway Segments

Estimated
Ona Mine

Traffic

2008 Total
Projected

Traffic

Existing
Traffic

Annual
Growth

Rate

Projected
2008

Traffic



Phase Demand Ona Daily Use Description
Phase I 15 MW 250 MWH Mine Ona reserves with one to two draglines,

pump to Fort Green plant
Phase II 35 MW 600 MWH Mine Ona reserves with three to five draglines,

pump to Fort Green plant
Phase III 65 MW 1,100 MWH Three to five draglines pump to Fort Green, start

new Ona plant
Phase IV 75 MW 1,250 MWH Fort Green curtailment, Ona reserves mined to

Ona plant
MW = megawatt
MWH = megawatt hour

Table 4.18-1  IMC Ona Energy Requirements



Level 3 Count Acres Level 2 Count Acres Level 1 Count Acres
100 66 3,600.5            100 66 3,600.5            100 1172 166,491.6        
110 370 51,106.8          110 370 51,106.8          200 2818 550,090.8        
120 70 12,843.7          120 70 12,843.7          300 4129 269,559.1        
130 59 2,729.9            130 59 2,729.9            400 5481 145,537.6        
140 230 8,873.4            140 230 8,873.4            500 816 45,868.4          
150 83 3,516.1            150 83 3,516.1            600 26568 318,564.8        
160 180 78,100.4          160 180 78,100.4          700 36 1,756.4            
170 15 134.1               170 15 134.1               800 49 4,400.2            
180 18 1,022.8            180 18 1,022.8            Total 1,502,268.8   
190 81 4,564.0            190 81 4,564.0            
210 1828 355,148.9        210 1829 355,156.2        
214 1 7.3                   220 976 194,649.2        
220 976 194,649.2        230 3 51.7                 
230 3 51.7                 240 6 162.6               
240 6 162.6               250 1 38.5                 
250 1 38.5                 260 3 32.7                 
260 3 32.7                 310 1923 170,217.6        
310 1923 170,217.6        320 1956 91,439.0          
320 1950 89,283.5          330 250 7,902.5            
321 6 2,155.5            410 2682 102,349.8        
330 250 7,902.5            420 225 2,448.8            
410 1077 41,318.8          430 2494 36,296.6          
411 1604 61,026.0          440 80 4,442.5            
412 1 4.9                   510 67 3,770.5            
420 223 2,419.5            520 364 30,043.6          
427 2 29.3                 530 353 2,895.0            
434 2494 36,296.6          540 32 9,159.2            
440 78 2,896.9            610 4792 54,390.4          
441 2 1,545.5            620 682 3,294.8            
510 67 3,770.5            630 1080 135,478.6        
520 364 30,043.6          640 19890 125,009.8        
530 353 2,895.0            650 124 391.2               
540 32 9,159.2            720 1 94.8                 
610 20 50.8                 740 10 260.0               
611 38 223.7               760 25 1,401.5            
612 107 2,498.6            800 18 3,125.8            
615 4617 51,519.2          810 20 727.4               
616 10 98.1                 820 1 0.1                   
620 57 371.0               830 10 546.9               
621 625 2,923.8            Total 1,502,268.8   
630 1080 135,478.6        
640 927 24,752.4          
641 13913 72,853.4          
642 200 2,212.1            
643 3944 23,190.8          
644 906 2,001.3            
651 14 180.6               
652 9 119.6               
653 101 90.9                 
720 1 94.8                 
740 10 260.0               
760 25 1,401.5            
800 18 3,125.8            
810 20 727.4               
820 1 0.1                   
830 10 546.9               

Total 1,502,268.8   
Note: Refer to Appendix B for a List of the Land Use and Cover Classification System.

Source: ECT, 2002.

Table 4.26-1 Peace River Basin Summary of Land Cover for 1975



Level 3 Count Acres Level 2 Count Acres Level 1 Count Acres
110 1120 31,253.5          110 1120 31,253.5          100 7869 210,302.2        
120 1227 46,223.1          120 1227 46,223.1          200 7370 683,404.5        
130 384 9,626.0            130 384 9,626.0            300 3028 116,428.6        
140 1225 11,388.2          140 1225 11,388.2          400 7095 147,750.6        
150 212 6,700.4            150 212 6,700.4            500 7610 62,255.1          
160 2717 73,909.3          160 2717 73,909.3          600 27314 237,965.5        
170 230 3,673.8            170 231 3,674.6            700 134 1,619.3            
175 1 0.8                   180 210 5,976.1            800 716 42,546.3          
180 210 5,976.1            190 543 21,551.0          Total 1,502,272.1   
190 543 21,551.0          210 4429 448,602.9        
210 4157 421,880.1        220 1948 208,424.7        
211 66 9,637.6            230 35 1,329.2            
213 3 42.3                 240 99 1,509.4            
214 203 17,042.9          250 35 1,783.7            
220 1928 207,615.3        260 824 21,754.6          
221 20 809.4               310 520 6,061.8            
230 35 1,329.2            320 2261 106,583.1        
240 99 1,509.4            330 247 3,783.7            
250 22 1,294.5            400 194 1,767.9            
255 13 489.2               410 2114 77,870.6          
260 824 21,754.6          420 843 6,136.5            
310 397 5,497.1            430 3733 57,270.5          
311 60 97.3                 440 209 4,692.3            
312 41 116.9               470 2 12.7                 
313 16 327.0               500 53 278.2               
314 6 23.5                 510 307 6,644.5            
320 2208 102,789.9        520 1175 35,644.3          
321 14 2,697.3            530 6040 10,580.6          
329 39 1,095.9            540 34 9,095.4            
330 247 3,783.7            560 1 12.1                 
400 194 1,767.9            600 1 11.7                 
410 429 5,279.5            610 4761 107,435.9        
411 1684 72,586.1          620 1405 14,804.3          
412 1 4.9                   630 946 9,390.8            
420 570 5,449.5            640 20080 105,920.8        
421 2 29.4                 650 121 402.0               
422 203 324.0               720 5 5.7                   
424 66 304.3               740 129 1,613.6            
427 2 29.3                 810 477 28,658.5          
430 862 5,378.4            820 11 45.3                 
434 2720 51,321.2          830 228 13,842.4          
436 6 5.5                   Total 1,502,272.1   
438 145 565.4               
440 182 2,570.8            
441 27 2,121.5            
470 2 12.7                 
500 53 278.2               
510 307 6,644.5            
520 1168 35,531.9          
523 4 102.6               
524 3 9.8                   
530 6040 10,580.6          
540 34 9,095.4            
560 1 12.1                 
600 1 11.7                 
610 169 548.4               

Table 4.26-2 Peace River Basin Summary of Land Cover for 2000

Page 1 of 2



Level 3 Count Acres
611 51 701.2               
612 132 2,915.6            
615 4369 102,152.8        
616 2 1,005.5            
617 38 112.4               
620 383 4,630.8            
621 862 9,464.5            
628 86 276.3               
629 74 432.7               
630 879 8,861.6            
631 67 529.2               
640 799 6,165.6            
641 14126 72,470.3          
642 203 2,215.5            
643 3973 23,240.2          
644 979 1,829.3            
651 14 177.8               
652 7 136.9               
653 100 87.3                 
720 5 5.7                   
740 127 1,609.1            
741 2 4.4                   
810 446 28,494.2          
812 17 127.1               
814 14 37.2                 
820 11 45.3                 
830 165 2,565.8            
831 63 11,276.6          

Total 1,502,272.1   
Note: Refer to Appendix B for a List of the Land Use and Cover Classification System.

Source : ECT, 2002.

Table 4.26-2 Peace River Basin Summary of Land Cover for 2000
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Level 3 Count Acres Level 2 Count Acres Level 1 Count Acres
100 752 147,926.3        100 752 147,926.3        100 4775 390,801.1        
110 1598 135,166.2        110 1599 135,166.7        200 4472 546,952.9        
111 1 0.4                   120 513 1,676.2            300 2394 97,188.0          
120 513 1,676.2            130 377 20,422.5          400 5299 130,198.3        
130 377 20,422.5          140 971 38,974.7          500 3913 57,668.9          
140 970 38,969.3          150 122 9,221.6            600 25262 240,766.8        
148 1 5.2                   160 159 33,265.6          700 65 476.1               
150 122 9,221.5            170 51 309.6               800 358 38,215.2          
160 159 33,265.6          180 112 945.0               Total 1,502,267.3   
170 50 308.9               190 119 2,892.8            
175 1 0.8                   210 2806 392,014.6        
180 112 945.0               220 1119 138,936.8        
190 119 2,892.9            230 24 1,276.5            
210 2169 341,687.7        240 53 782.1               
211 353 33,408.2          250 22 1,203.6            
212 5 98.8                 260 448 12,739.4          
213 118 2,412.7            310 395 6,654.8            
214 159 14,382.0          320 1887 85,189.5          
215 2 25.9                 330 112 5,343.8            
220 1096 137,321.1        400 43 1,880.7            
221 23 1,616.0            410 1617 64,726.8          
230 24 1,276.5            420 917 9,091.0            
240 52 777.1               430 2626 49,572.7          
241 1 5.0                   440 95 4,914.3            
250 11 860.3               470 1 12.7                 
255 11 343.3               500 20 283.8               
260 448 12,739.4          510 330 4,311.6            
310 290 6,127.2            520 693 37,943.8          
311 60 97.3                 530 2843 6,112.9            
312 31 88.0                 540 26 9,004.7            
313 8 318.8               560 1 12.1                 
314 6 23.5                 600 2 7.4                   
320 1637 79,005.1          610 4324 104,226.6        
321 177 5,095.9            620 1202 15,874.8          
329 73 1,088.6            630 733 11,163.3          
330 112 5,343.8            640 18883 109,099.0        
400 43 1,880.7            650 118 395.8               
410 280 7,964.7            720 5 3.9                   
411 1327 56,507.2          740 60 472.2               
412 1 4.9                   810 253 26,129.8          
413 4 75.3                 820 3 7.5                   
414 4 126.0               830 102 12,077.9          
419 1 48.9                 Total 1,502,267.3   
420 376 5,563.0            
421 13 598.8               
422 192 319.6               
424 51 246.7               

Table 4.26-3  Peace River Basin Summary of Land Cover for 2025
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Level 3 Count Acres
425 102 651.4               
427 183 1,711.5            
430 297 8,920.3            
432 11 376.0               
434 2090 38,829.4          
436 1 27.6                 
438 195 1,256.6            
439 32 162.9               
440 69 2,150.0            
441 26 2,764.3            
470 1 12.7                 
500 20 283.8               
510 211 4,256.8            
511 27 24.0                 
512 92 30.9                 
520 657 36,238.9          
521 1 176.5               
522 2 558.7               
523 20 904.7               
524 13 64.9                 
530 2828 6,107.9            
534 15 5.0                   
540 26 9,004.7            
560 1 12.1                 
600 2 7.4                   
610 143 2,061.4            
611 73 988.7               
612 132 2,915.6            
613 9 16.6                 
615 3684 92,084.1          
616 2 1,005.5            
617 281 5,155.0            
620 224 6,123.6            
621 834 9,039.8            
624 1 7.7                   
628 76 273.9               
629 67 429.8               
630 671 10,432.4          
631 62 730.8               
640 598 9,608.7            
641 13094 72,056.1          
642 203 2,215.5            
643 3997 22,720.7          
644 854 1,804.6            
646 137 693.6               
651 14 177.8               

Table 4.26-3  Peace River Basin Summary of Land Cover for 2025

Page 2 of 3



Level 3 Count Acres
652 7 136.9               
653 97 81.1                 
720 5 3.9                   
740 47 466.2               
741 2 4.4                   
743 11 1.6                   
810 224 26,020.5          
812 13 52.5                 
814 16 56.9                 
820 1 0.7                   
821 1 6.8                   
822 1 0.0                   
830 82 742.2               
831 10 11,272.6          
832 10 63.0                 

Total 1,502,268.4   
Note: Refer to Appendix B for a List of the Land Use and Cover Classification System.

Source: ECT, 2002.

Table 4.26-3  Peace River Basin Summary of Land Cover for 2025
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Category USEPA Projection1 Actual (2000)
Acres Mined (1977-2000) 111,000 81,400
Acres Reclaimed (1977-2000) 111,000 90,935
Wetlands Reclaimed (acres) 0 >7,500
Average Water Demand 219-352 mgd <100 mgd

1Source:  USEPA, Areawide EIS, 1978

Table 4.26-4  Comparison of Predicted and Actual Mining Activites Within the Peace River Basin



Phosphate Industrial Phosphate Other Mining Public Domestic Recreational County
Plants Commercial Mining Dewatering Supply Self-Supply Aesthetic  Total

Groundwater
CHARLOTTE 18.56 0.00 0.28 0.00 -- 4.62 -- 0.05 23.51
DESOTO 106.07 0.00 0.31 0.00 -- 2.58 -- 0.05 109.01
HARDEE 186.40 0.00 1.36 0.00 -- 2.61 -- 0.05 190.42
HILLSBOROUGH 60.88 7.19 14.35 7.27 -- 15.33 -- 0.32 105.34
MANATEE 59.06 5.80 18.30 0.00 -- 0.00 -- 0.50 83.66
POLK 148.77 81.50 51.01 159.00 -- 43.43 -- 1.60 485.31
SARASOTA 30.52 0.00 1.54 0.00 -- 21.14 -- 1.20 54.40
TOTAL 610.26 94.49 87.15 166.27 -- 89.71 -- 3.77 1051.65
% of Regional Tot 58.03 8.98 8.29 15.81 -- 8.53 -- 0.36 100.00

Surface Water
CHARLOTTE 0.00 0.00 0.00 0.00 -- 2.24 -- 0.00 2.24
DESOTO 0.00 0.00 0.00 0.00 -- 0.00 -- 0.00 0.00
HARDEE 0.00 0.00 0.00 0.00 -- 0.00 -- 0.00 0.00
HILLSBOROUGH 0.00 12.10 0.00 0.00 -- 72.06 -- 0.00 84.16
MANATEE 0.00 0.00 0.00 0.00 -- 28.80 -- 0.00 28.80
POLK 0.00 0.00 254.78 0.00 -- 0.00 -- 0.00 254.78
SARASOTA 0.00 0.00 0.00 0.00 -- 1.10 -- 0.00 1.10
TOTAL 0.00 12.10 254.78 0.00 -- 104.20 -- 0.00 371.08
% of Regional Tot 0.00 3.26 68.66 0.00 -- 28.08 -- 0.00 100.00

Total Groundwater and Surface Water 
CHARLOTTE 18.56 0.00 0.28 0.00 -- 6.86 -- 0.05 25.75
DESOTO 106.07 0.00 0.31 0.00 -- 2.58 -- 0.05 109.01
HARDEE 186.40 0.00 1.36 0.00 -- 2.61 -- 0.05 190.42
HILLSBOROUGH 60.88 19.29 14.35 7.27 -- 87.39 -- 0.32 189.50
MANATEE 59.06 5.80 18.30 0.00 -- 28.80 -- 0.50 112.46
POLK 148.77 81.50 305.79 159.00 -- 43.43 -- 1.60 740.09
SARASOTA 30.52 0.00 1.54 0.00 -- 22.24 -- 1.20 55.50
TOTAL 610.26 0.00 341.93 0.00 -- 193.91 -- 3.77 1422.73
% of Regional Tot 42.89 0.00 24.03 0.00 -- 13.63 -- 0.26 100.00

Note: -- No Data

Source: EPA, 1978.

AgricuturalCounty

Table  4.26-5  Summary of Estimated Water Withdrawal (mgd) in the Region by Source, Category, and County, 1975



Phosphate Industrial Phosphate  Mining Public Domestic Recreational County
Plants Commercial Mining Dewatering Supply Self-Supply Aesthetic  Total

Groundwater
CHARLOTTE 15.48 0.00 0.02 0.00 0.00 3.34 3.49 0.72 23.05
DESOTO 75.13 0.00 0.04 0.00 0.01 2.54 1.74 0.22 79.68
HARDEE 62.60 0.00 0.12 4.02 0.00 1.69 0.49 0.16 69.09
HILLSBOROUGH 68.25 9.20 0.48 0.52 0.08 83.91 5.65 7.48 175.56
MANATEE 91.00 0.09 0.15 4.76 0.00 13.10 0.19 2.53 111.81
POLK 117.10 16.57 22.25 24.58 3.05 69.05 10.37 7.92 270.89
SARASOTA 5.41 0.00 0.29 0.00 0.00 23.85 0.99 4.64 35.17
TOTAL 434.97 25.86 23.34 33.88 3.14 197.47 22.91 23.67 765.25
% of Regional Tota 56.84 3.38 3.05 4.43 0.41 25.80 2.99 3.09 100.00

Surface Water
CHARLOTTE 2.04 0.00 0.00 0.00 1.08 3.57 0.00 2.55 9.23
DESOTO 0.19 0.00 0.00 0.00 0.19 10.63 0.00 0.14 11.15
HARDEE 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56
HILLSBOROUGH 3.28 0.00 4.56 0.00 1.04 86.67 0.00 4.26 99.79
MANATEE 1.15 0.00 0.00 0.00 0.81 29.40 0.00 0.94 32.29
POLK 4.00 0.00 2.16 0.00 12.81 0.15 0.00 2.12 21.24
SARASOTA 0.68 0.00 0.01 0.00 1.12 1.50 0.00 3.24 6.55
TOTAL 11.89 0.00 6.72 0.00 17.06 131.91 0.00 13.24 180.82
% of Regional Tota 6.57 0.00 3.72 0.00 9.43 72.95 0.00 7.32 100.00

Total Ground Water and Surface Water 
CHARLOTTE 17.51 0.00 0.02 0.00 1.08 6.91 3.49 3.27 32.28
DESOTO 75.33 0.00 0.04 0.00 0.20 13.17 1.74 0.36 90.83
HARDEE 63.16 0.00 0.12 4.02 0.00 1.69 0.49 0.16 69.65
HILLSBOROUGH 71.52 9.20 5.04 0.52 1.12 170.57 5.65 11.74 275.36
MANATEE 92.15 0.09 0.15 4.76 0.81 42.49 0.19 3.47 144.11
POLK 121.10 16.57 24.41 24.58 15.86 69.20 10.37 10.04 292.12
SARASOTA 6.09 0.00 0.29 0.00 1.12 25.35 0.99 7.88 41.72
TOTAL 446.86 25.86 30.07 33.88 20.20 329.38 22.91 36.91 946.06
% of Regional Tota 47.23 2.73 3.18 3.58 2.13 34.82 2.42 3.90 100.00

Source: SWFWMD, 2001(a)

AgricuturalCounty

Table 4.26-6  Summary of Estimated Water Withdrawal (mgd) in the Region by Source, Category, and County, 1999



Phosphate Industrial Phosphate  Mining Public Domestic Recreational County
Plants Commercial Mining Dewatering Supply Self-Supply Aesthetic  Total

Groundwater
CHARLOTTE -3.08 0.00 -0.26 0.00 n/a -1.28 n/a 0.67 -3.95
DESOTO -30.94 0.00 -0.28 0.00 n/a -0.04 n/a 0.17 -31.08
HARDEE -123.80 0.00 -1.24 4.02 n/a -0.92 n/a 0.11 -121.82
HILLSBOROUGH 7.37 2.01 -13.87 -6.75 n/a 68.58 n/a 7.16 64.50
MANATEE 31.94 -5.71 -18.15 4.76 n/a 13.10 n/a 2.03 27.96
POLK -31.68 -64.93 -28.76 -134.42 n/a 25.62 n/a 6.32 -227.84
SARASOTA -25.11 0.00 -1.25 0.00 n/a 2.71 n/a 3.44 -20.22
TOTAL -175.29 -68.63 -63.81 -132.39 n/a 107.76 n/a 19.90 -312.45
% change of Categor -28.72 -72.63 -73.21 -79.63 n/a 120.12 n/a 527.96 -29.71

Surface Water
CHARLOTTE 2.04 0.00 0.00 0.00 n/a 1.33 n/a 2.55 5.91
DESOTO 0.19 0.00 0.00 0.00 n/a 10.63 n/a 0.14 10.96
HARDEE 0.56 0.00 0.00 0.00 n/a 0.00 n/a 0.00 0.56
HILLSBOROUGH 3.28 -12.10 4.56 0.00 n/a 14.61 n/a 4.26 14.59
MANATEE 1.15 0.00 0.00 0.00 n/a 0.59 n/a 0.94 2.68
POLK 4.00 0.00 -252.63 0.00 n/a 0.15 n/a 2.12 -246.35
SARASOTA 0.68 0.00 0.01 0.00 n/a 0.40 n/a 3.24 4.32
TOTAL 11.89 -12.10 -248.06 0.00 n/a 27.71 n/a 13.24 -207.32
% change of Categor n/a -100.00 -97.36 n/a n/a 26.60 n/a n/a -55.87

Total Ground Water and Surface Water 
CHARLOTTE -1.05 0.00 -0.26 0.00 n/a 0.05 n/a 3.22 1.96
DESOTO -30.75 0.00 -0.28 0.00 n/a 10.59 n/a 0.31 -20.12
HARDEE -123.24 0.00 -1.24 4.02 n/a -0.92 n/a 0.11 -121.26
HILLSBOROUGH 10.64 -10.09 -9.31 -6.75 n/a 83.18 n/a 11.42 79.09
MANATEE 33.09 -5.71 -18.15 4.76 n/a 13.69 n/a 2.97 30.65
POLK -27.67 -64.93 -281.39 -134.42 n/a 25.77 n/a 8.44 -474.20
SARASOTA -24.43 0.00 -1.25 0.00 n/a 3.11 n/a 6.68 -15.89
TOTAL -163.40 -80.73 -311.87 -132.39 n/a 135.47 n/a 33.14 -519.77
% of Regional Total 31.44 15.53 60.00 25.47 n/a -26.06 n/a -6.38 100.00

Note: n/a = Not Available

AgriculturalCounty

Table  4.26-7   Summary of Estimated Change in Water Withdrawal (mgd) in the Region by Source, Category, and County, 1975 to 1999



Industrial, Public Domestic Recreational County
Mining, Power Supply Self-Supply Aesthetic  Total

CHARLOTTE 30.7 1.79 21.70 6.00 5.10 65.29
DESOTO 112 0.90 2.00 2.60 0.90 118.40
HARDEE 68.8 5.13 1.90 1.60 0.20 77.63
HILLSBOROUGH 108.6 19.55 149.60 12.90 16.20 306.85
MANATEE 128.6 9.33 46.80 1.10 3.80 189.63
POLK 136.4 91.53 94.60 9.40 11.30 343.23
SARASOTA 19 1.01 56.50 3.90 11.80 92.21
TOTAL 604.10 129.24 373.10 37.50 49.30 1193.24
% of Regional To 50.63 10.83 31.27 3.14 4.13 100.00

Note: Values are total of groundwater and surface water sources

Source: SWFWMD, 2001(b)

le 4.26-8  Summary of Estimated Water Withdrawal (mgd) in the Region by Category and County, 20

AgricuturalCounty



County Agricultural
Industrial, 
Mining, & 

Power

Public 
Supply

Domestic 
Self-Supply

Recreational 
and 

Aesthetic

County 
Total

Groundwater
CHARLOTTE 13.19 0.69 14.79 2.51 1.83 33.01
DESOTO 36.68 0.67 -11.17 0.86 0.54 27.57
HARDEE 5.64 0.98 0.21 1.11 0.04 7.98
HILLSBOROUGH 37.08 3.67 -20.97 7.26 4.47 31.50
MANATEE 36.45 3.52 4.31 0.91 0.33 45.52
POLK 15.30 10.11 25.40 -0.97 1.26 51.11
SARASOTA 12.91 -0.41 31.15 2.91 3.92 50.49
TOTAL 157.24 19.24 43.72 14.59 12.39 247.18
% change for Catego 35.19 17.49 13.27 63.69 33.55 26.13

Table  4.26-9  Summary of Estimated Change in Water Withdrawal (mgd) in the Region by 
Source, Category, and County, 1999 to 2020.



Land 
Cover

1975 Total 
Acres

1975 Adjusted 
Acres

1975% of 
Area

2000 Total 
Acres

2000% of 
Area

2000-1975 
Change Acres

2000-1975 
Change as %

2025 Total 
Acres 2025% of Area 2025-2000 

Change Acres
2025-2000 

Change as %
2025-1975 

Change Acres
2025-1975 

Change as %

100(1) 88,391.2 88,391.2 5.88 136,392.9 9.08 48,001.8 3.20 357,535.5 23.80 221,142.5 14.72 269,144.3 17.92
160 78,100.4 78,100.4 5.20 73,909.3 4.92 -4,191.1 -0.28 33,265.6 2.21 -40,643.7 -2.71 -44,834.8 -2.98

200(2) 285.4 285.4 0.02 26,376.9 1.76 26,091.5 1.74 16,001.6 1.07 -10,375.3 -0.69 15,716.1 1.05
210 355,156.2 355,156.2 23.64 448,602.9 29.86 93,446.7 6.22 392,014.6 26.09 -56,588.3 -3.77 36,858.4 2.45
220 194,649.2 194,649.2 12.96 208,424.7 13.87 13,775.5 0.92 138,936.8 9.25 -69,487.9 -4.63 -55,712.5 -3.71

300's 280,706.9 291,854.7 19.43 116,428.6 7.75 -164,278.3 -10.94 97,188.0 6.47 -19,240.6 -1.28 -183,518.8 -12.22
400's 173,041.8 200,545.9 13.35 147,750.6 9.84 -25,291.2 -1.68 130,198.3 8.67 -17,552.4 -1.17 -42,843.5 -2.85
500's 50,053.0 54,237.6 3.61 62,255.1 4.14 12,202.1 0.81 57,668.9 3.84 -4,586.2 -0.31 7,616.0 0.51

610-630 158,998.5 124,833.3 8.31 131,631.0 8.76 -27,367.5 -1.82 131,272.0 8.74 -359.0 -0.02 -27,726.5 -1.85
640-650 116,729.7 108,058.4 7.19 106,322.9 7.08 -10,406.8 -0.69 109,494.8 7.29 3,172.0 0.21 -7,234.9 -0.48

700's 1,756.4 1,756.4 0.12 1,619.3 0.11 -137.1 -0.01 476.1 0.03 -1,143.2 -0.08 -1,280.3 -0.09
800's 4,400.2 4,400.2 0.29 42,546.3 2.83 38,146.1 2.54 38,215.2 2.54 -4,331.1 -0.29 33,815.0 2.25
Totals 1,502,268.8 1,502,268.8 100.00 1,502,260.4 100.00 -8.4 0.00 1,502,267.3 100.00 6.9 0.00 -1.5 0.00

Adjusted for wetland categorization method (wetlands categorized as other natural areas) from 1975 to 1999 land use

Note:
1 = All 100 Land Cover Classification Except 160.
2 = All 200 Land Cover Classification Except 210's and 220's.
Note: Refer to Appendix B for a List of the Land Use and Cover Classification System.
Source: ECT, 2002.

Table 4.26-10  Peace River Basin Summary of Land Cover Changes from 1975 to 2025



Level 3 Count Acres
110 4 333.6         
150 7 101.2         
160 19 12,390.6    
210 71 7,333.7      
220 54 10,782.6    
310 69 18,054.6    
320 55 1,017.1      
330 3 45.6           
410 147 14,680.6    
411 44 1,079.0      
420 2 31.2           
434 82 1,560.4      
440 16 1,335.8      
520 4 63.7           
530 21 149.2         
611 1 30.8           
615 139 3,745.4      
620 2 38.3           
621 10 29.2           
630 36 4,513.2      
640 42 1,249.4      
641 320 1,522.5      
643 19 31.2           
644 19 52.3           

Total 80,170.9  

Source: ECT, 2002.

Note: Refer to Appendix B for a List of the Land Use and Cover 
Classification System.

Table 4.26-11 Payne Creek Basin Summary of Land Cover for 1975



Table 4.26-12 Payne Creek Basin Summary of Land Cover for 2000.

Level 3 Count Acres
110 48 299.9               
120 11 227.4               
130 8 74.5                 
140 7 50.9                 
160 817 27,628.3          
170 2 95.0                 
180 2 21.7                 
190 5 31.6                 
210 631 16,023.0          
211 14 154.4               
213 3 42.3                 
214 2 84.0                 
220 94 5,825.3            
221 3 1.1                   
230 3 30.4                 
240 5 18.6                 
260 11 126.7               
310 70 515.9               
320 144 2,366.8            
330 33 525.7               
410 197 1,336.1            
411 106 1,641.9            
420 60 989.3               
430 406 1,367.2            
434 184 1,326.6            
440 69 1,217.0            
441 12 144.2               
510 2 0.2                   
520 282 1,793.4            
524 3 9.8                   
530 227 238.5               
610 89 325.7               
611 1 5.4                   
615 326 4,318.3            
617 19 50.1                 
620 28 213.6               
621 32 603.8               
630 181 855.8               
631 3 40.8                 
640 375 2,204.8            
641 373 1,404.5            
643 27 26.0                 
644 16 7.1                   
740 3 88.0                 
810 61 1,077.5            
812 2 13.2                 
830 1 1.2                   
831 28 4,727.6            

Total 80,171.2        

Source: ECT, 2002.

Note: Refer to Appendix B for a List of the Land Use and Cover Classification 
System.



Table 4.26-13 Payne Creek Basin Summary of Land Cover for 2025.

Level 3 Count Acres
100 6 196.5         
110 32 557.2         
120 5 102.1         
130 7 478.1         
140 10 591.5         
150 1 4.8             
160 52 3,323.8      
170 2 14.9           
180 1 0.9             
190 5 8.2             
210 211 26,221.2    
211 56 6,892.8      
213 4 57.5           
214 8 97.1           
220 59 4,462.2      
221 5 123.7         
230 1 17.3           
240 2 13.6           
241 1 5.0             
260 10 112.8         
310 29 1,132.4      
320 62 1,932.1      
321 9 161.4         
330 13 781.6         
410 82 3,084.2      
411 56 753.7         
414 1 26.4           
419 1 48.9           
420 71 1,737.4      
421 3 122.1         
430 77 1,235.3      
434 178 3,196.1      
438 2 92.3           
439 2 8.6             
440 24 1,048.9      
441 6 506.4         
510 3 5.6             
512 1 15.3           
520 126 2,721.2      
522 1 112.0         
523 9 436.7         
524 12 56.3           
530 38 61.8           
610 51 842.0         
611 1 5.4             
615 87 1,751.7      
617 26 790.5         
620 47 1,445.5      
621 25 179.5         
624 1 7.7             
630 68 1,873.5      
631 3 42.8           
640 267 3,814.4      
641 110 925.2         
643 3 5.1             
644 8 3.6             
740 2 40.7           
810 7 1,156.4      
812 1 0.0             
830 1 1.2             
831 7 4,727.5      

Total 80,170.9  

Source: ECT,2002.

Note: Refer to Appendix B for a List of the Land Use and Cover 
Classification System.



Table 4.26-14  Horse Creek Basin Summary of Land Cover for 1975

Level 3 Count Acres
110 3 138.0           
210 221 44,699.3      
220 79 9,972.5        
240 2 72.1             
310 402 23,311.9      
320 356 16,833.4      
330 5 121.0           
410 57 810.5           
411 336 8,771.2        
420 45 388.9           
434 478 6,639.2        
440 3 92.3             
520 29 187.0           
611 1 16.6             
615 775 6,801.2        
620 11 103.1           
621 138 414.9           
630 153 24,342.6      
640 50 1,170.8        
641 2105 9,487.1        
643 507 2,230.2        
644 58 38.8             
653 1 0.2               

Total 156,642.8  

Source: ECT, 2002.

Note: Refer to Appendix B for a List of the Land Use and Cover 
Classification System.





Table 4.26-16  Horse Creek Basin Summary of Land Cover for 2025.

Level 3 Count Acres
110 40 9,675.5        
111 1 0.4               
140 12 660.3           
160 23 14,630.6      
170 5 67.0             
180 1 37.4             
210 225 41,227.8      
211 170 5,259.0        
212 4 98.3             
213 67 740.7           
214 26 2,898.0        
215 2 25.9             
220 102 10,142.0      
230 6 60.5             
240 1 11.8             
250 1 181.7           
260 29 1,394.9        
310 84 2,134.8        
320 305 9,740.9        
321 130 1,917.2        
329 25 35.4             
330 18 1,459.7        
410 67 2,207.0        
411 321 8,914.4        
413 4 75.3             
414 1 1.3               
420 75 1,153.6        
421 8 450.4           
425 83 565.7           
427 102 896.6           
430 16 75.3             
432 10 347.7           
434 418 7,113.9        
438 15 109.2           
439 29 152.0           
440 3 92.3             
510 39 74.8             
511 24 12.6             
512 74 14.2             
520 13 401.8           
521 1 176.5           



Table 4.26-16  Horse Creek Basin Summary of Land Cover for 2025.

Level 3 Count Acres
523 5 176.7           
530 308 131.5           
534 12 3.2               
610 37 822.1           
611 20 251.3           
613 8 15.5             
615 516 12,538.4      
617 130 989.5           
620 43 684.7           
621 224 1,293.6        
630 61 255.3           
640 126 1,117.1        
641 1660 9,353.6        
643 592 2,057.9        
644 48 28.0             
646 78 461.4           
653 1 0.2               
740 3 65.2             
743 11 1.6               
810 11 1,112.8        
814 6 7.7               
821 1 6.8               
822 1 0.0               
830 3 34.3             

Total 156,642.7  

Source: ECT, 2002.

Note: Refer to Appendix B for a List of the Land Use and Cover 
Classification System.



Table 4.26-17  Joshua Creek Basin Summary of Land Cover for 1975.

Level 3 Count Acres
100 4 104.8       
110 3 350.0       
140 2 352.3       
160 7 8.9           
210 81 39,259.9  
220 37 6,193.6    
310 68 11,715.1  
320 105 4,855.9    
330 1 9.5           
410 31 641.1       
411 63 1,807.6    
420 1 5.5           
434 93 1,426.1    
520 31 309.6       
530 3 1.9           
615 188 1,820.0    
621 4 12.0         
630 21 2,551.4    
640 38 758.6       
641 623 3,406.2    
643 301 1,441.8    
644 16 189.5       
800 2 228.6       

Total 77,450.0  

Source: ECT, 2002.

Note: Refer to Appendix B for a List of the Land Use and Cover 
Classification System.



Table 4.26-18  Joshua Creek Basin Summary of Land Cover for 2000.

Level 3 Count Acres
110 51 1,434.0
120 25 811.9
130 3 117.8
140 20 181.3
150 1 9.4
170 2 243.0
190 7 57.7
210 113 31,473.6
214 13 1,069.5
220 84 22,272.8
240 4 95.4
250 2 97.6
255 3 263.9
260 27 677.0
310 17 127.4
320 105 5,062.5
330 1 9.8
410 8 99.6
411 62 1,942.2
420 1 5.5
434 103 1,772.7
510 1 0.3
520 5 10.4
530 321 423.7
615 132 2,957.7
621 1 71.3
630 5 8.0
641 625 3,406.0
643 303 1,441.7
644 16 189.5
740 2 25.5
810 2 1,023.8
830 3 67.0

Total 77,449.9

Source: ECT, 2002.

Note: Refer to Appendix B for a List of the Land Use and Cover Classification 
System.



Table 4.26-19  Joshua Creek Basin Summary of Land Cover for 2025.

Level 3 Count Acres
100 3 980.9
110 45 18,088.2
120 2 21.5
140 21 2,261.6
170 1 46.7
210 50 23,971.6
214 6 597.6
220 34 15,321.0
240 1 23.2
255 2 160.9
260 12 472.1
310 17 127.4
320 81 4,223.9
330 1 9.8
410 6 91.8
411 35 1,252.6
434 31 511.0
520 2 5.4
530 180 299.5
615 132 2,957.7
621 1 71.3
630 5 8.0
641 625 3,406.0
643 303 1,441.7
644 16 189.5
740 1 11.5
810 2 837.0
830 2 60.4

Total 77,449.6

Source: ECT, 2002.

Note: Refer to Appendix B for a List of the Land Use and Cover 
Classification System.



Land 
Cover

1975 Sum 
Acres

1975 Adjusted 
Acres

1975% 
of Area

2000 Sum 
Acres

2000% of 
Area

2000-1975 
Change Acres

2000-1975 
Change as % Count 2025 Sum 

Acres
2025% of 

Area
2025-2000 

Change Acres
2025-2000 

Change as %
2025-1975 

Change Acres
2025-1975 

Change as %
100(1) 435 435 0.5 801 1.0 366 0.5 4616 1,954 2.4 1,153 1.4 1,520 1.9
160 12,391 12,391 15.5 27,628 34.5 15,238 19.0 159 3,324 4.1 -24,304 -30.3 -9,067 -11.3

200(2) 0 0 0.0 176 0.2 176 0.2 547 149 0.2 -27 0.0 149 0.2
210 7,334 7,334 9.1 16,304 20.3 8,970 11.2 2806 33,269 41.5 16,965 21.2 25,935 32.3
220 10,783 10,783 13.4 5,826 7.3 -4,956 -6.2 1119 4,586 5.7 -1,241 -1.5 -6,197 -7.7

300's 19,117 19,319 24.1 3,408 4.3 -15,911 -19.8 2394 4,008 5.0 599 0.7 -15,312 -19.1
400's 18,687 19,279 24.0 8,022 10.0 -11,257 -14.0 5299 11,860 14.8 3,838 4.8 -7,419 -9.3
500's 213 242 0.3 2,042 2.5 1,800 2.2 3913 3,409 4.3 1,367 1.7 3,167 4.0

610-630 8,357 7,574 9.4 6,413 8.0 -1,160 -1.4 6259 6,939 8.7 525 0.7 -635 -0.8
640-650 2,855 2,815 3.5 3,642 4.5 827 1.0 19001 4,748 5.9 1,106 1.4 1,933 2.4

700's 0 0 0.0 88 0.1 88 0.1 65 41 0.1 -47 -0.1 41 0.1
800's 0 0 0.0 5,819 7.3 5,819 7.3 358 5,885 7.3 66 0.1 5,885 7.3
Total 80,171 80,171 100.0 80,171 100.0 0 0.0 Total 80,171 100.0 0 0.0 0 0.0

Note:
1 = All 100 Land Cover Classification Except 160.
2 = All 200 Land Cover Classification Except 210's and 220's.
Adjusted for wetland categorization method (wetlands categorized as other natural areas) from 1975 to 1999 land use

Source: ECT, 2002.

Table 4.26-20  Payne Creek Basin Summary of Land Cover Changes for 1975 through 2025.



Land 
Cover

1975 Sum 
Acres

1975 Adjusted 
Acres

1975% of 
Area

2000 Sum 
Acres

2000% of 
Area

2000-1975 
Change Acres

2000-1975 
Change as %

2025 Sum 
Acres

2025% of 
Area

2025-2000 
Change Acres

2025-2000 
Change as %

2025-1975 
Change Acres

2025-1975 
Change as %

100(1) 138 138 0.1 2,128 1.4 1,990 1.3 10,441 6.7 8,313 5.3 10,303 6.6
160 0 0 0.0 8,296 5.3 8,296 5.3 14,631 9.3 6,335 4.0 14,631 9.3

200(2) 72 72 0.0 1,996 1.3 1,924 1.2 1,649 1.1 -347 -0.2 1,577 1.0
210 44,699 44,699 28.5 57,671 36.8 12,972 8.3 50,250 32.1 -7,422 -4.7 5,550 3.5
220 9,972 9,972 6.4 11,929 7.6 1,956 1.2 10,142 6.5 -1,787 -1.1 169 0.1

300's 40,266 42,511 27.1 20,396 13.0 -22,115 -14.1 15,288 9.8 -5,108 -3.3 -27,224 -17.4
400's 16,702 23,589 15.1 23,437 15.0 -152 -0.1 22,155 14.1 -1,282 -0.8 -1,434 -0.9
500's 187 309 0.2 586 0.4 277 0.2 991 0.6 405 0.3 682 0.4

610-630 31,678 22,754 14.5 16,752 10.7 -6,002 -3.8 16,851 10.8 99 0.1 -5,903 -3.8
640-650 12,927 12,598 8.0 12,258 7.8 -339 -0.2 13,018 8.3 760 0.5 420 0.3

700's 0 0 0.0 81 0.1 81 0.1 67 0.0 -14 0.0 67 0.0
800's 0 0 0.0 1,114 0.7 1,114 0.7 1,162 0.7 48 0.0 1,162 0.7
Total 156,643 156,643 100.0 156,643 100.0 0 0.0 156,643 100.0 -1 0.0 0 0.0

Note:
1 = All 100 Land Cover Classification Except 160.
2 = All 200 Land Cover Classification Except 210's and 220's.
Adjusted for wetland categorization method (wetlands categorized as other natural areas) from 1975 to 1999 land use

Source: ECT, 2002.

Table 4.26-21  Horse Creek Basin Summary of Land Cover Changes for 1975 through 2025.



Land 
Cover

1975 Sum 
Acres

1975 Adjusted 
Acres

1975 % of 
Area

2000 Sum 
Acres

2000 % of 
Area

2000-1975 
Change Acres

2000-1975 
Change as %

2025 Sum 
Acres

2025 % of 
Area

2025-2000 
Change Acres

2025-2000 
Change as %

2025-1975 
Change Acres

2025-1975 
Change as %

100(1) 807 807 1.0 2,855 3.7 2,048 2.6 21,399 27.6 18,544 23.9 20,592 26.6
160 9 9 0.0 0 0.0 -9 0.0 0 0.0 0 0.0 -9 0.0

200(2) 0 0 0.0 1,134 1.5 1,134 1.5 656 0.8 -478 -0.6 656 0.8
210 39,260 39,260 50.7 32,543 42.0 -6,717 -8.7 24,569 31.7 -7,974 -10.3 -14,691 -19.0
220 6,194 6,194 8.0 22,273 28.8 16,079 20.8 15,321 19.8 -6,952 -9.0 9,127 11.8

300's 16,580 16,736 21.6 5,200 6.7 -11,537 -14.9 4,361 5.6 -839 -1.1 -12,375 -16.0
400's 3,880 4,390 5.7 3,820 4.9 -570 -0.7 1,855 2.4 -1,965 -2.5 -2,534 -3.3
500's 312 336 0.4 434 0.6 99 0.1 305 0.4 -130 -0.2 -31 0.0

610-630 4,383 3,847 5.0 3,037 3.9 -810 -1.0 3,037 3.9 0 0.0 -810 -1.0
640-650 5,796 5,643 7.3 5,037 6.5 -606 -0.8 5,037 6.5 0 0.0 -606 -0.8

700's 0 0 0.0 26 0.0 26 0.0 12 0.0 -14 0.0 12 0.0
800's 229 229 0.3 1,091 1.4 862 1.1 897 1.2 -193 -0.2 669 0.9
Total 77,450 77,450 100.0 77,450 100.0 0 0.0 77,450 100.0 0 0.0 0 0.0

Note:
1 = All 100 Land Cover Classification Except 160.
2 = All 200 Land Cover Classification Except 210's and 220's.
Adjusted for wetland categorization method (wetlands categorized as other natural areas) from 1975 to 1999 land use

Source: ECT, 2002.

Table 4.26-22  Joshua Creek Basin Summary of Land Cover Changes for 1975 through 2025.



Payne Creek Horse Creek Joshua Creek
Soil Type % % %

A 9 0.9 0.3
B 47.9 83.6 87.4
C 11.2 7.4 3.7
D 31.9 8.1 8.6

Total 100 100 100

Source: CHNEP, 1999.

Table 4.26-23  Hydrologic Soil Types in Payne Creek, Horse Creek and Joshua Creek



Period
Payne Cr 

Streamflow 
(in/yr)

Payne Cr Basin 
Rain (in/yr) 

[Average FTG 
& Wauchula]

% Rain as 
Streamflow

Horse Cr 
Streamflow  

(in/yr)

Horse Cr Basin 
Rain (in/yr) 

[Average FTG & 
Arcadia]

% Rain as 
Streamflow

Joshua Cr 
Streamflow 

(in/yr)

Joshua Cr 
Basin Rain 

(in/yr) [Arcadia]

% Rain as 
Streamflow

Total for period:
1963-68 12.10 49.44 24.5 12.27 51.43 23.9 10.11 52.78 19.1
1970-79 -- -- -- 8.35 48.81 17.1 8.63 47.38 18.2
1980-89 10.28 49.96 20.6 9.68 51.26 18.9 9.39 52.39 17.9
1990-99 14.27 54.23 26.3 12.36 51.75 23.9 12.24 49.42 24.8

Note: -- = no data
Streamflow also includes NPDES discharges to streams

Table 4.26-24  Summary Rainfall/Streamflow Relationship of Payne Cr., Horse Cr. And Joshua Cr.for 1963-1999.



Table 4.26-25  Description of Stream Segments in Peace River Basin for Water Quality Summary Table

Peace River
P.1 – Saddle Creek from headwaters to SR. 555 bridge
P.2 – Peace Creek drainage canal from headwaters to confluence with Peace River
P.3 – Peace River from SR. 555 bridge to confluence with Sixmile Creek at Clear Springs
P.4 – Peace River from confluence with Sixmile Creek to SR. 657 bridge
P.5 – McCullough Creek and Whidden Creek from headwaters to confluence with Peace River
P.6 – Bowlegs Creek from headwaters to confluence with Peace River
P.7 – Peace River from SR. 657 bridge to confluence with Little Payne Creek
P.8 –  Payne Creek from headwaters to confluence with Peace River
P.9 – Peace River from confluence with Payne Creek to DeSoto County Line
P.10 – Charlie Creek from headwaters to confluence with Peace River
P.11 – Peace River from DeSoto County line to SR 70 bridge
P.12 – Peace River from SR 70 bridge to SR 760 bridge
P.13 – Joshua Creek from headwaters to confluence with Peace River
P.14 – Peace River from SR 760 bridge to Interstate 75 bridge

Horse Creek
HC.1 – Horse Creek from headwaters to SR 64 bridge
HC.2 – Horse Creek from SR 64 bridge to DeSoto County line
HC.3 – Horse Creek from DeSoto County line to SR 761 bridge
HC.4 – Horse Creek from SR 761 bridge to confluence with Peace River

Prairie Creek
S.1 – Prairie Creek and Myrtle Slough from headwaters to SR 31 bridges
S.2 – Prairie Creek and Shell Creek from SR 31 bridges to SR 764 bridges
S.3 – Prairie Creek and Shell Creek from SR 764 bridges to mouth of Shell Creek

Charlotte Harbor
CH.1 – Charlotte Harbor north of latitude 26°52’00” and east of longitude 82°09’00”
CH.2 – Charlotte Harbor north of latitude 26°52’00” and west of longitude 82°09’00”
CH.3 – Charlotte Harbor south of latitude 26°52’00”

Note: Stream Segments correspond to Plate 1 of “Volume V: Water” from the Central Florida Phosphate Industry
Areawide EIS, September 1978.
Source: USEPA, 1978.



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 54 202 105 - - - - NA NA NA NA 16 182 106 13 13 13.00 1 - - - -

BOD5 mg/L 310 0.5 4.0 2.0 0.7 9.4 3.28 33 1.1 7.6 2.88 21 1.7 7.7 4.0* 1.2 2.2 1.77 3 - - - -

Color PCU 80 30 160 63 10 240 90.77 78 30 280 91.79 28 40 40 40# 70 350 152.86 14 - - - -

Conductivity  µmhos/cm 95 230 487 352 198 491 304.12 59 203 346 267.73 15 80 439 273 103 1150 272.95 20 - - - -

Dissolved Oxygen mg/L 300 0.6 15 6.2 0.1 16.7 7.21 125 1.4 13.5 6.49 47 0.6 10.8 4.7 0.2 9.8 4.43 21 - - - -

Flouride (Dissolved) mg/L as F 950 0.3 14 3.6 0.6 0.9 0.70 4 - - - - 0 3.4 0.6 0.3 2.1 0.75 4 - - - -

Nitrate-N mg/L as N 620 0 5.7 0.2 0 0.74 0.10 46 - - - - 0 0.57 0.14 0.01 0.048 0.03 6 - - - -

Ammonia-N mg/L as N 610 0.01 1.9 0.17 0.01 15 0.39 60 0.01 0.44 0.08 32 0.01 0.43 0.15 0.01 0.19 0.12 4 - - - -

Organic-N mg/L as N 605 0.04 4.02 0.62 0.46 5 1.48 18 NA NA NA NA 0.13 1.76 1.33 1.7 2.2 1.95 4 - - - -

TKN mg/L as N 625 - - - 0.33 26 2.82 84 0.4 14 2.67 39 - - - 1.66 2.4 1.99 5 - - - -

pH Std. Units 400 6.5 9.2 7.7 6.35 10.4 8.12 104 5.82 9.3 7.52 40 6.5 8.1 7.4 5.5 7.1 6.61 7 - - - -

Orthophosphate (Dissolved) mg/L as P 671 - - - - - - - - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 0.02 0.92 0.28 30 0.05 0.37 0.13 16 - - - 0.2 0.8 0.49 4 - - - -

Total Phosphorus mg/L as P 665 - - - 0.15 4.4 0.66 89 0.11 1.1 0.36 47 - - - 0.23 1.51 0.65 11 - - - -

Temperature °C 10 10 30 24.7 11 34 24.54 121 16.5 33.5 26.37 42 12.3 31 24.1 11.5 31.5 23.07 19 - - - -

Turbidity JTU 70 1 32 6.7 1.6 14.4 6.20 5 NA NA NA NA 15 25 20# - - - - - - - -

Turbidity FTU 76 - - - 0.5 27 4.53 70 1.2 15 4.23 28 - - - 7 16 10.04 5 - - - -

Turbidity NTU 82078 - - - - - - - NA NA NA NA - - - 2 25 10.27 15 - - - -

Total Organic Carbon mg/L as C 680 5.5 57 26.3* 4 52 20.92 26 11 31 21.00 3 4 34 24.8# 20 48 31.75 4 - - - -

Hardness  mg/L as CaCO3 900 - - - 76 76 76.00 1 - - - - 90 90 90# - - - - - - - -

Total Coliform1 No./100ml 31501 2 94 19* 2 690 89.20 15 172 172 172 1 - - - - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Table 4.26-26a  Summary of Water Quality for Segments of the Peace River

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

P.2

1970-1976 1970-1976

PEACE RIVER

Stream Segment

1990-19991980-1989 1980-1989 1990-1999

P.1



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 13 168 81 7 69 39.00 5 42.8 42.8 42.80 1 20 216 104 - - - - 122.8 122.8 122.80 1

BOD5 mg/L 310 1.2 8.1 3.4 1.4 3.5 2.69 7 - - - - 0.4 8.4 3.2 1.2 7.8 3.34 7 - - - -

Color PCU 80 3 200 64 30 240 99.69 32 60 380 161.11 27 20 20 20# 25 180 88.75 4 5 260 115.83 6

Conductivity  µmhos/cm 95 210 790 439 138 1140 349.14 90 148 600 258.63 52 230 600 426 175 695 411.54 71 189 715 405.63 52

Dissolved Oxygen mg/L 300 1.7 10.9 4.8 1.2 10.2 5.49 91 1.1 11.1 4.48 48 1 10.7 5.9 2.4 11.2 6.40 69 3.1 9.8 6.24 49

Flouride (Dissolved) mg/L as F 950 0.9 5.2 2.6 0.4 6.9 1.91 23 0.2 1.9 0.37 27 0.6 7 2.3 1.2 2 1.70 3 0.4 2.4 1.18 6

Nitrate-N mg/L as N 620 0 2.1 0.33 0 8.7 0.86 27 - - - - 0 2 0.75 0 2.07 0.65 11 - - - -

Ammonia-N mg/L as N 610 0.01 0.93 0.18 0.01 2.1 0.33 57 0.01 0.67 0.12 51 0.01 4.55 0.43 0.01 1.4 0.22 43 0.01 0.75 0.09 52

Organic-N mg/L as N 605 0.29 13 1.88 0.58 11 3.27 22 - - - - 0.41 8.96 1.39 0.75 8.4 2.81 10 - - - -

TKN mg/L as N 625 - - - 0.98 11 2.95 58 0.8 6.5 2.20 51 - - - 0.45 8.45 2.10 43 0.5 3.9 1.46 52

pH Std. Units 400 4.8 7.8 6.9 5.9 10.1 7.20 76 5.3 7.78 6.67 50 5.6 8.7 7.4 5.7 8.9 7.08 69 5.9 9.1 7.17 52

Orthophosphate (Dissolved) mg/L as P 671 - - - 22 22 22.00 1 - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 0.04 22 3.73 60 0.06 11 1.08 51 - - - 0.51 4.9 1.55 45 0.38 2.2 0.83 52

Total Phosphorus mg/L as P 665 0.04 52 10.41 0 15 3.85 68 0.18 11 1.26 51 - - - 0.7 4.9 1.83 46 0.42 3.3 1.08 52

Temperature °C 10 10 35 23.8 12 34.5 23.95 86 11 32 23.56 52 14 31 24 14 32 23.80 68 12.5 30.5 24.21 53

Turbidity JTU 70 1 150 19.1 5.5 8 6.75 2 - - - - 2.9 215 59.8# 5 5 5.00 1 - - - -

Turbidity FTU 76 - - - 0 150 16.48 20 - - - - - - - 1 12 6.43 7 - - - -

Turbidity NTU 82078 - - - 3 265 37.61 14 - - - - - - - 2.5 3 2.75 2 - - - -

Total Organic Carbon mg/L as C 680 8 47 21.3 9 39 21.19 23 13 18 15.00 3 5 28 13.8+ 6.2 34 17.05 21 6 14 9.60 3

Hardness  mg/L as CaCO3 900 61 230 130 55 230 131.50 8 - - - - 200 200 200# 93 93 93.00 1 - - - -

Total Coliform1 No./100ml 31501 - - - NA NA NA NA - - - - 400 5000 2700# - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

Table 4.26-26a  Summary of Water Quality for Segments of the Peace River

1980-19891970-1976 1970-19761990-1999 1980-1989 1990-1999

P.3Stream Segment

PEACE RIVER

P.4



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 20 226 85 - - - - 50.4 50.4 50.40 1 10 158 64 - - - - - - - -

BOD5 mg/L 310 0.7 9.5 5.4* - - - - - - - - 1.1 3.6 2.0# - - - - - - - -

Color PCU 80 - - - 10 40 24.50 10 150 150 150.00 1 - - - 20 400 94.55 11 - - - -

Conductivity  µmhos/cm 95 - - - 348 1080 582.35 17 - - - - - - - 85 1100 422.18 17 - - - -

Dissolved Oxygen mg/L 300 4 8.1 5.5* 2.1 7.7 4.70 17 7.8 7.8 7.80 1 5.8 9 7.7# 2.9 11 6.15 18 - - - -

Flouride (Dissolved) mg/L as F 950 0.6 15.5 3.9 - - - - - - - - 0.3 1.6 1 - - - - - - - -

Nitrate-N mg/L as N 620 0 9.4 0.89 0.91 0.91 0.91 1 - - - - 0 2.2 0.5 0.44 1.86 1.15 2 - - - -

Ammonia-N mg/L as N 610 0 29.4 1.47 - - - - 0.12 0.12 0.12 1 0.01 0.14 0.05 - - - - - - - -

Organic-N mg/L as N 605 0.08 1.72 0.88 - - - - - - - - 0.45 0.77 0.6 - - - - - - - -

TKN mg/L as N 625 - - - 1.71 1.71 1.71 1 1.1 1.1 1.10 1 - - - 0.83 0.83 0.83 1 - - - -

pH Std. Units 400 6.1 8.5 7.2 6.4 6.9 6.67 3 7.1 7.1 7.10 1 5.8 8 7.1 6 7.4 6.60 3 - - - -

Orthophosphate (Dissolved) mg/L as P 671 - - - - - - - - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 8.98 8.98 8.98 1 - - - - - - - - - - - - - - -

Total Phosphorus mg/L as P 665 - - - 1.98 17.55 7.11 11 0.88 0.88 0.88 1 - - - 0.41 2.79 0.92 10 - - - -

Temperature °C 10 12.8 31 24.3 10.5 28.1 21.94 15 28.7 28.7 28.70 1 10 28 21.8 11.5 28 21.77 14 - - - -

Turbidity JTU 70 6.5 86 40.2# 4 4 4.00 1 - - - - 1.8 1.8 1.8# 25 25 25.00 1 - - - -

Turbidity FTU 76 - - - 5.5 5.5 5.50 1 9.2 9.2 9.20 1 - - - 6.5 6.5 6.50 1 - - - -

Turbidity NTU 82078 - - - 2 25 11.04 14 - - - - - - - 1 25 8.04 15 - - - -

Total Organic Carbon mg/L as C 680 - - - - - - - - - - - - - - - - - - - - - -

Hardness  mg/L as CaCO3 900 - - - - - - - - - - - - - - - - - - - - - -

Total Coliform1 No./100ml 31501 - - - - - - - 260 260 260.00 1 - - - - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

Table 4.26-26a  Summary of Water Quality for Segments of the Peace River

1980-1989 1990-1999

P.5 P.6

1980-1989 1990-19991970-1976 1970-1976

Stream Segment

PEACE RIVER



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 8 178 84 - - - - - - - - 18 212 68 - - - - - - - -

BOD5 mg/L 310 0.0 78.0 15.6 - - - - - - - - 1.6 2.5 2.1# - - - - - - - -

Color PCU 80 0 252 91* 15 280 63.33 54 - - - - - - - 150 300 225.00 2 - - - -

Conductivity  µmhos/cm 95 3 530 219* 10.8 1080 412.48 54 - - - - - - - 100 400 260.00 5 - - - -

Dissolved Oxygen mg/L 300 0.4 10.3 5.1 2.7 10.8 5.77 52 - - - - 5.6 8.9 7.1# 3.6 7.9 6.10 5 - - - -

Flouride (Dissolved) mg/L as F 950 0.2 18 2.1 - - - - - - - - 0.7 1.7 1.2 - - - - - - - -

Nitrate-N mg/L as N 620 0 4.3 1.23 0.06 3.3 1.41 11 - - - - 0 3.65 1.25 - - - - - - - -

Ammonia-N mg/L as N 610 0 3.8 0.44 0.02 2.53 0.36 12 - - - - 0.01 0.28 0.13 - - - - - - - -

Organic-N mg/L as N 605 0.48 7.95 1.18 1.56 1.56 1.56 1 - - - - 0.29 1.27 0.83 - - - - - - - -

TKN mg/L as N 625 - - - 0.4 4.591 1.47 34 - - - - - - - - - - - - - - -

pH Std. Units 400 4 8.7 7.3 6.3 8.3 7.24 27 - - - - 6.7 7.9 7.3 6.4 7 6.70 2 - - - -

Orthophosphate (Dissolved) mg/L as P 671 4.81 5.56 5.19# - - - - - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 4.39 7.86 6.50 3 - - - - - - - - - - - - - - -

Total Phosphorus mg/L as P 665 - - - 0.23 10.43 2.96 45 - - - - - - - 0.902 0.902 0.90 1 - - - -

Temperature °C 10 11.1 30 23.2 11.5 29.6 23.03 64 - - - - 11.7 28 23.1 18 26 21.80 5 - - - -

Turbidity JTU 70 2.1 20 6.2 2.5 90 14.90 10 - - - - - - - - - - - - - - -

Turbidity FTU 76 - - - 0.9 20 5.40 26 - - - - - - - - - - - - - - -

Turbidity NTU 82078 - - - 0.9 76 15.79 33 - - - - - - - 1.5 11 4.56 5 - - - -

Total Organic Carbon mg/L as C 680 3 28 12.3* 6 31 17.56 9 - - - - - - - - - - - - - - -

Hardness  mg/L as CaCO3 900 - - - - - - - - - - - - - - - - - - - - - -

Total Coliform1 No./100ml 31501 100 5100 1219* 10 5900 773.00 20 - - - - - - - - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

Table 4.26-26a  Summary of Water Quality for Segments of the Peace River

1970-1976 1970-1976

P.8

1990-1999

P.7

1980-1989 1990-1999 1980-1989

Stream Segment

PEACE RIVER



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 44 600 76 45 45 45.00 1 98 98 98.00 1 16 61 42# - - - - - - - -

BOD5 mg/L 310 0.1 6.3 2.0 0.8 3.5 1.75 6 - - - - 0.7 1.7 1.2# 0.9 1.8 1.27 7 - - - -

Color PCU 80 0 140 55 10 220 67.69 13 30 240 86.88 8 10 200 83# 50 320 175.71 7 40 430 270.00 5

Conductivity  µmhos/cm 95 130 742 413 210 640 391.56 75 210 616 388.47 53 93 300 180 75 410 192.72 39 107 447 255.74 42

Dissolved Oxygen mg/L 300 0 9.2 6.3 5.2 12.9 7.80 74 3.8 12.6 7.34 45 4.5 9.6 7.1 3.5 16.8 7.26 39 4 10 6.44 40

Flouride (Dissolved) mg/L as F 950 0.5 8.6 1.4 1 3.6 1.79 12 0.7 1.8 1.26 8 0.3 0.6 0.5# 0.3 0.7 0.41 7 0.2 0.4 0.26 5

Nitrate-N mg/L as N 620 0 4.6 1.23 0.47 9.2 1.55 27 - - - - - - - 0 0.46 0.13 20 - - - -

Ammonia-N mg/L as N 610 0 2.36 0.22 0.01 0.8 0.09 59 0.01 0.33 0.05 50 - - - 0 0.15 0.04 29 0.02 0.1 0.05 43

Organic-N mg/L as N 605 0.38 1.9 0.91 0.43 3.6 1.01 25 - - - - 0.55 0.59 0.57# 0.47 3.1 1.38 20 - - - -

TKN mg/L as N 625 - - - 0.48 4.9 1.17 60 0.66 1.6 1.09 50 - - - 0.36 3.13 1.35 28 0.4 1.9 1.13 43

pH Std. Units 400 4.2 8.4 7.3 6.4 9.1 7.29 74 6 9.2 7.30 53 6.7 8 7.3# 5.8 8.7 7.07 39 5.1 9.3 6.54 43

Orthophosphate (Dissolved) mg/L as P 671 4.86 4.86 4.86# - - - - - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 0.03 5.1 1.97 59 0.46 1.4 0.93 50 - - - 0.25 0.86 0.47 29 0.21 0.95 0.55 43

Total Phosphorus mg/L as P 665 1.9 21 4.09 0.07 5.4 2.18 60 0.66 1.6 1.09 50 - - - 0.27 0.94 0.53 29 0.23 0.95 0.59 42

Temperature °C 10 11.1 38 23 9 32 22.48 75 13 30 24.60 51 13 31 25.2 14.5 32 24.58 39 12 29.6 24.17 43

Turbidity JTU 70 2 241 160.8 0.3 15 3.65 13 - - - - 5 6 5.5# - - - - - - - -

Turbidity FTU 76 - - - - - - - - - - - - - - 0 3.2 1.65 19 - - - -

Turbidity NTU 82078 - - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon mg/L as C 680 6.9 17 12# 6.5 26 13.91 21 5.7 17 10.43 3 0 35 17.1# 12 38 25.45 11 - - - -

Hardness  mg/L as CaCO3 900 98 260 166 87 250 151.67 6 - - - - 38 77 61# 49 99 79.00 3 - - - -

Total Coliform1 No./100ml 31501 250 9000 2735# - - - - - - - - - - - - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Table 4.26-26a  Summary of Water Quality for Segments of the Peace River

1970-1976 1980-1989 1990-19991980-1989 1990-1999 1970-1976

P.9

PEACE RIVER

P.10Stream Segment

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 15 176 54 34 104 56.48 21 28.4 85 58.87 6 34 73 49# - - - - - - - -

BOD5 mg/L 310 0.1 3.7 1.7 0.8 3.2 2.14 5 1.1 1.85 1.43 8 0.1 3.1 1.4 1.3 1.3 1.30 1 0.4 2 1.23 3

Color PCU 80 0 280 86 15 400 130.06 78 20 320 141.22 41 30 220 104# 30 240 115.00 6 40 120 77.50 4

Conductivity  µmhos/cm 95 100 630 358 107 554 264.90 277 81 556 340.66 175 300 605 446# 730 730 730.00 1 - - - -

Dissolved Oxygen mg/L 300 2.3 11.8 7.4 2.4 13.5 6.36 347 3.2 12.4 6.72 184 4.8 9.5 6.4 1.9 12.9 6.74 8 7.2 8.2 7.50 4

Flouride (Dissolved) mg/L as F 950 0.5 2.7 1.4 0.1 2.7 1.23 65 0.162 2.3 0.83 71 0.4 2.4 1.2# - - - - - - - -

Nitrate-N mg/L as N 620 0 3.9 1.13 0.06 2.25 0.85 59 - - - - 0 2.02 1 0.06 1.44 0.82 5 - - - -

Ammonia-N mg/L as N 610 0 0.42 0.11 0.01 0.16 0.06 77 0.01 0.76 0.06 49 0.02 0.37 0.16 - - - - - - - -

Organic-N mg/L as N 605 0.27 2.12 0.92 0.24 3.85 1.26 49 0.52 2.56 1.33# - - - - - - - -

TKN mg/L as N 625 - - - 0.68 7.1 2.18 117 0.5 1.8 1.00 92 - - - 1.26 5.03 2.20 6 0.73 0.87 0.80 3

pH Std. Units 400 - - - 5.7 9.5 6.96 317 5.68 8.7 7.14 183 7 8.1 7.4# 6.8 9.5 7.36 7 7.1 7.6 7.30 4

Orthophosphate (Dissolved) mg/L as P 671 1 1 1# 0.58 6.4 1.63 42 0.12 1.3 0.68 50 - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 0.6 6.55 1.90 51 0.48 1.5 0.85 38 - - - 0.78 0.78 0.78 1 - - - -

Total Phosphorus mg/L as P 665 0.03 10 2.77 0.68 7.1 2.18 117 0.525 1.5 0.91 85 - - - 0.92 2 1.69 6 0.02 1.41 0.91 4

Temperature °C 10 10 31.5 22.2 12 33 24.52 348 11.5 31 24.09 186 10 29 23.4 15.5 28 23.71 8 21.8 30 25.65 4

Turbidity JTU 70 0 59 5.4 1 3.4 2.18 5 - - - - 2 56 9.2# - - - - - - - -

Turbidity FTU 76 - - - 0.4 45 5.19 121 0.5 19 4.18 40 - - - 3.6 66 16.20 6 2.5 14.4 5.55 4

Turbidity NTU 82078 - - - 24 24 24.00 1 - - - - - - - 8 8 8.00 1 - - - -

Total Organic Carbon mg/L as C 680 4 20 10.1 0.6 38 18.44 39 6.7 27 16.27 10 - - - - - - - - - - -

Hardness  mg/L as CaCO3 900 38 250 139 46 240 141.34 37 - - - - - - - - - - - - - - -

Total Coliform1 No./100ml 31501 2 7000 667* 33 23000 1881.83 54 126 1050 438.67 3 330 910 633* - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

1970-1976

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:
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Table 4.26-26a  Summary of Water Quality for Segments of the Peace River



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 0 46 30# - - - - - - - - 38 74 51# - - - - - - - -

BOD5 mg/L 310 4.8 4.8 4.8# 0.6 2.6 1.18 5 - - - - 0.3 2.5 1.2 1 1 1.00 1 0.5 1.5 0.90 4

Color PCU 80 240 240 240# 60 60 60.00 1 50 280 130.00 24 30 300 130 120 200 135.00 8 40 240 84.00 5

Conductivity  µmhos/cm 95 151 990 491 233 722 460.41 46 281 1480 696.21 43 260 750 540# - - - - - - - -

Dissolved Oxygen mg/L 300 - - - 3.2 11.6 6.84 44 5.2 11.1 7.09 35 4 9 6.2 4 11.5 7.28 9 4.2 8.4 6.85 4

Flouride (Dissolved) mg/L as F 950 0.1 0.1 0.1# 0.8 0.8 0.80 1 0.18 0.5 0.35 24 0.5 1.4 0.9# - - - - - - - -

Nitrate-N mg/L as N 620 0 0 0# 0.34 0.34 0.34 1 0.85 0.85 0.85 1 0 2 0.64 0.06 1.09 0.65 4 - - - -

Ammonia-N mg/L as N 610 0.1 0.1 0.1# 0.03 0.15 0.06 18 0.02 0.13 0.05 43 0.04 0.45 0.16 - - - - - - - -

Organic-N mg/L as N 605 0.92 1.5 1.21# 0.53 0.53 0.53 1 1.36 1.36 1.36 1 0.54 2.5 1.35 - - - - - - - -

TKN mg/L as N 625 - - - 0.34 1.7 0.84 18 0.6 1.7 1.01 43 - - - 0.97 2.6 1.43 5 0.69 1.4 0.94 5

pH Std. Units 400 4.3 4.3 4.3# 6.2 8.5 7.17 44 5.91 8.8 6.99 43 6.4 8.2 7.4# 7 9.1 7.56 5 6 7.4 7.04 5

Orthophosphate (Dissolved) mg/L as P 671 0.02 0.02 0.02# 0.26 0.26 0.26 1 - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 0.15 0.45 0.29 18 0.06 0.29 0.17 43 - - - - - - - - - - -

Total Phosphorus mg/L as P 665 0.04 0.18 0.11# - - - - 0.07 0.44 0.21 42 - - - 0.75 1.67 1.40 5 - - - -

Temperature °C 10 2.4 30 23.5 12 31 23.66 46 9 29.1 22.91 43 10 29 23.4 17 32 24.61 9 19.1 27 22.13 4

Turbidity JTU 70 8 8 8# - - - - - - - - 1 19 4.6# - - - - - - - -

Turbidity FTU 76 - - - 1.3 1.3 1.30 1 - - - - - - - 2.9 39 9.40 10 1.5 3.5 2.06 5

Turbidity NTU 82078 - - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon mg/L as C 680 20.5 20.5 20.5# 13 23 17.38 8 - - - - - - - - - - - - - - -

Hardness  mg/L as CaCO3 900 9 94 64# 170 170 170.00 1 - - - - - - - - - - - - - - -

Total Coliform1 No./100ml 31501 - - - - - - - - - - - 110 580 355 - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:
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Table 4.26-26a  Summary of Water Quality for Segments of the Peace River
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PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 18 38 28# - - - - - - - - 18 18 18# - - - - - - - -

BOD5 mg/L 310 1.3 2.1 1.8+ 1 1 1.00 1 0.7 1.2 0.97 3 0.6 3.6 1.9# 0.7 0.7 0.70 1 0.6 2.9 1.47 7

Color PCU 80 80 320 180+ 60 480 226.77 31 120 240 173.33 3 60 240 158# 50 480 251.18 51 100 400 248.57 7

Conductivity  µmhos/cm 95 60 170 131+ 100 100 100.00 1 - - - - 95 285 208# - - - - - - - -

Dissolved Oxygen mg/L 300 5.2 9.6 7.5+ 1.3 10.4 5.88 32 5.8 7.6 6.97 3 1.4 8.1 5.2# 0.2 9.9 3.28 52 1.4 7 4.10 7

Flouride (Dissolved) mg/L as F 950 0.3 0.4 0.3# - - - - - - - - 0.4 0.4 0.4# - - - - - - - -

Nitrate-N mg/L as N 620 0 0.44 0.1 0.06 0.82 0.15 12 - - - - 0.04 0.44 0.12* 0.06 1.55 0.14 22 - - - -

Ammonia-N mg/L as N 610 0 0.34 0.1+ - - - - - - - - 0 0.36 0.11* - - - - - - - -

Organic-N mg/L as N 605 0.53 2.06 1.17+ - - - - - - - - 0.53 2.19 1.35* - - - - - - - -

TKN mg/L as N 625 - - - 0.31 2.05 1.07 12 0.51 2.5 1.23 3 - - - 0.62 1.69 1.20 24 0.61 1.7 1.24 7

pH Std. Units 400 6.4+ 8.6 7.4+ 5.6 7.6 6.63 10 6.3 7.2 6.83 3 5.7 7.5 6.5# 5.2 7.3 6.24 19 5.7 7.2 6.52 6

Orthophosphate (Dissolved) mg/L as P 671 - - - - - - - - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - - - - - - - - - - - - 0.25 0.25 0.25 1 - - - -

Total Phosphorus mg/L as P 665 0.21 1.35 0.81# 0.27 1.12 0.56 13 0.28 0.41 0.35 3 0.36 0.36 0.36# 0.2 0.85 0.43 24 0.16 0.44 0.28 7

Temperature °C 10 19.5 28 24.8+ 7 29 22.83 31 18 25 20.67 3 19.5 32 24.8* 9 29 23.88 51 19 28 23.79 7

Turbidity JTU 70 1 8 2.7+ 1.8 25.5 7.83 4 - - - - 1.5 8 2.4# 1 5.5 2.22 9 - - - -

Turbidity FTU 76 - - - 1 6 2.17 27 1.2 2.9 1.97 3 - - - 0.5 4.2 1.82 42 1.2 3.7 2.36 7

Turbidity NTU 82078 - - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon mg/L as C 680 - - - 20 20 20.00 1 - - - - - - - 27 27 27.00 1 - - - -

Hardness  mg/L as CaCO3 900 - - - 25.7 53 35.57 3 - - - - - - - 28.7 45 36.18 4 - - - -

Total Coliform1 No./100ml 31501 - - - - - - - - - - - 170 270 220# - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

HORSE CREEK

HC.2

1970-1976 1970-19761990-19991980-1989

Table 4.26-26b  Summary of Water Quality for Stream Segments in Peace River Basin

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

Stream Segment HC.1

1980-1989 1990-1999



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 11 333 161* - - - - 12.3 50 35.06 7 190 333 241* - - - - - - - -

BOD5 mg/L 310 0.1 30.5 5.5 0.4 1.4 0.78 5 0.6 4.2 1.56 37 0.1 30.5 5.3 - - - - 0.95 1.1 1.03 2

Color PCU 80 30 480 173 - - - - - - - - 80 200 110+ 200 200 200.00 1 50 240 145.00 2

Conductivity  µmhos/cm 95 65 753 272 70 702 295.14 71 64 945 323.44 54 110 450 280# - - - - - - - -

Dissolved Oxygen mg/L 300 1.3 13.2 6.2 2.4 12.6 6.74 214 3.9 10.7 6.77 96 1.3 10 5.4 5.9 5.9 5.90 1 4.9 6.5 5.70 2

Flouride (Dissolved) mg/L as F 950 0.2 1.2 0.5* 0.3 0.6 0.43 9 0.1 0.53 0.28 27 0.4 0.4 0.4# - - - - - - - -

Nitrate-N mg/L as N 620 0 0.23 0.1 0 1 0.20 94 0.21 0.21 0.21 1 0.03 0.1 0.08+ - - - - - - - -

Ammonia-N mg/L as N 610 0 0.34 0.13 0 0.27 0.06 78 0.01 3.2 0.09 77 0 0.14 0.05+ - - - - - - - -

Organic-N mg/L as N 605 0.49 1.87 1.03 0.46 1.8 0.97 41 0.97 0.97 0.97 1 0.64 2.2 1.19+ - - - - - - - -

TKN mg/L as N 625 - - - 0.2 2.09 0.98 143 0.4 3 1.05 102 - - - - - - - 0.46 1.2 0.83 2

pH Std. Units 400 5.9 8.5 7.2* 5.2 9 6.92 146 4.4 8.46 6.64 92 6.6 8.4 7.5 - - - - 6.4 7.3 6.85 2

Orthophosphate (Dissolved) mg/L as P 671 - - - - - - - - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 0.05 1 0.50 74 0.25 0.74 0.41 56 - - - - - - - - - - -

Total Phosphorus mg/L as P 665 0.31 0.79 0.49# 0.25 1.41 0.56 145 0.21 0.89 0.45 100 0.48 0.48 0.48# - - - - 0.21 0.28 0.25 2

Temperature °C 10 15 32 24.2 11 31.5 23.38 211 10 30 23.25 102 15 28 23.1 26 26 26.00 1 21.3 26 23.65 2

Turbidity JTU 70 1 3 1.6 1 7.5 2.65 13 - - - - 1 3 1.3+ - - - - - - - -

Turbidity FTU 76 - - - 0 14.1 2.03 145 0.5 5.5 2.77 47 - - - 3.5 3.5 3.50 1 0.5 3.5 2.00 2

Turbidity NTU 82078 - - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon mg/L as C 680 4 29 16.3* 7.8 39 21.65 33 9.7 36 21.31 12 - - - - - - - - - - -

Hardness  mg/L as CaCO3 900 0 27 14# 31 110 65.60 9 - - - - - - - - - - - - - - -

Total Coliform1 No./100ml 31501 10 680 194* 20 940 206.06 18 50 1550 574.00 15 160 160 160# - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Stream Segment

HORSE CREEK

HC.3

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

Table 4.26-26b  Summary of Water Quality for Stream Segments in Peace River Basin

1970-19761990-1999 1980-1989 1990-19991970-1976 1980-1989

HC.4



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 3 130 73# - - - - 147 156 152.00 3 22 95 55# - - - - - - - -

BOD5 mg/L 310 0.6 3.2 1.9# - - - - 0.3 2 1.10 6 0.6 18.0 3.7* 0.3 1.1 0.80 4 0.8 1.2 0.93 3

Color PCU 80 20 100 66# - - - - 40 160 83.33 6 20 200 70 30 240 84.29 21 40 580 153.33 9

Conductivity  µmhos/cm 95 95 1700 796# - - - - - - - - 167 970 501 160 4048 615.70 50 183 1882 609.12 52

Dissolved Oxygen mg/L 300 2.8 10.5 6.2# - - - - 3 10 7.47 6 2.6 10.9 6.3 2.5 11.2 6.78 73 1.8 12.8 6.38 52

Flouride (Dissolved) mg/L as F 950 0.1 1 0.5# - - - - - - - - - - - - - - - 0.2 0.5 0.30 5

Nitrate-N mg/L as N 620 0.03 0.27 0.11# - - - - - - - - 0 0.3 0.1* 0.06 0.56 0.19 4 - - - -

Ammonia-N mg/L as N 610 0.04 0.25 0.11# - - - - 0.075 0.14 0.10 4 0 0.76 0.22* 0.02 0.18 0.08 4 0.01 0.16 0.05 44

Organic-N mg/L as N 605 0.75 1.9 1.32# - - - - - - - - 0.32 3.14 1.06* 0.38 0.88 0.69 3 - - - -

TKN mg/L as N 625 - - - - - - - 0.76 1.8 1.08 6 - - - 0.4 0.93 0.78 5 0.49 1.9 1.09 47

pH Std. Units 400 6.1 8.3 7.6* - - - - 6.3 7.6 6.83 4 6.4 8.5 7.9* 6.4 9.1 7.45 51 6.1 8.35 7.18 55

Orthophosphate (Dissolved) mg/L as P 671 - - - - - - - - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - - - - - - - - - - - - - - - - 0.02 0.31 0.08 43

Total Phosphorus mg/L as P 665 - - - - - - - 0.03 0.15 0.06 6 0 0.44 0.09 0.04 0.08 0.06 5 0.02 0.33 0.10 47

Temperature °C 10 16 31 25.5* - - - - 18 26 21.20 6 11.5 31 24.8 10.5 34 24.50 71 12 31 24.53 56

Turbidity JTU 70 1 3 1.8# - - - - - - - - 1 7.5 2.5 1 1.5 1.25 2 - - - -

Turbidity FTU 76 - - - - - - - 4.3 8.9 5.92 6 - - - 1.1 7.4 2.64 18 2.1 8 4.35 4

Turbidity NTU 82078 - - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon mg/L as C 680 - - - - - - - - - - - 16 16 16# 10 27 21.63 8 - - - -

Hardness  mg/L as CaCO3 900 15 339 73# - - - - - - - - 75 114 89# 228.9 261 244.95 2 - - - -

Total Coliform1 No./100ml 31501 144 144 144# - - - - 280 980 572.50 4 32 32 32# - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Stream Segment

PRAIRIE CREEK

Table 4.26-26b  Summary of Water Quality for Stream Segments in Peace River Basin

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

1970-1976 1970-1976

S.2

1980-1989 1990-1999

S.1

1980-1989 1990-1999



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 22 95 56# 130 130 130.00 1 - - - - - - - - - - - - - - -

BOD5 mg/L 310 0.4 3.0 1.7* 0.5 5.3 1.95 15 0.9 2.7 1.58 5 0.5 2.2 1.3* 0.85 11.4 2.38 58 0.8 7.8 2.24 19

Color PCU 80 50 240 107* 45 240 104.38 24 35 420 145.00 11 30 200 69* 5 480 81.18 93 5 280 43.41 22

Conductivity  µmhos/cm 95 165 1040 575 243 1200 666.55 51 218 1300 709.69 48 3400 42,000 25200* - - - - - - - -

Dissolved Oxygen mg/L 300 0.5 9.1 3.8 0.2 9.5 5.03 73 1.5 9.6 4.81 54 0 8.6 5.3* 2.7 15 7.48 85 2.9 9.7 6.13 31

Flouride (Dissolved) mg/L as F 950 0.2 0.4 0.3# 0.4 0.4 0.40 2 0.1 0.4 0.24 5 - - - - - - - - - - -

Nitrate-N mg/L as N 620 0.01 0.26 0.11* 0.05 0.33 0.10 13 - - - - 0 0.13 0.08+ 0.06 0.12 0.06 54 - - - -

Ammonia-N mg/L as N 610 0.05 0.62 0.2* 0.02 0.09 0.05 21 0.01 0.11 0.05 38 0 0.28 0.05* 0.02 0.38 0.05 50 0.01 0.1 0.03 14

Organic-N mg/L as N 605 0.21 2.79 1.28* 0.8 0.8 0.80 1 - - - - 0 2.49 0.71* 0.59 1.39 0.85 10 - - - -

TKN mg/L as N 625 - - - 0.47 1.8 0.99 35 0.62 2 1.07 44 - - - 0.36 8.77 0.89 66 0.52 1.7 0.81 18

pH Std. Units 400 6.2 7.6 7.0* 6 9 7.26 58 5.9 8.46 7.33 53 7.2 8.5 7.7* 6.3 8.5 7.72 76 6.7 8.5 7.60 31

Orthophosphate (Dissolved) mg/L as P 671 - - - 0.06 0.06 0.06 1 - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - 0.05 0.25 0.12 18 0.04 0.66 0.12 38 - - - - - - - 0.17 0.26 0.22 2

Total Phosphorus mg/L as P 665 0 0.51 0.17* 0.07 0.4 0.16 35 0.05 0.94 0.16 44 0.08 0.59 0.3* 0.11 1.19 0.35 65 0.05 0.76 0.21 21

Temperature °C 10 14 32 23.9 12 31 23.95 73 13.5 30 24.98 54 20 31 24.1* 15 33.5 24.68 90 19.7 30 27.21 31

Turbidity JTU 70 1 8 2.8* - - - - - - - - 1 15 4.5* 2 7 4.50 4 - - - -

Turbidity FTU 76 - - - 0.5 4.5 2.74 23 2.2 8 4.70 6 - - - 0.5 9.2 2.54 89 0.3 4.5 2.31 22

Turbidity NTU 82078 - - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon mg/L as C 680 3 28 17.2# 15 25 21.57 7 - - - - 7.4 17 11.9# - - - - 7.5 8.6 8.05 2

Hardness  mg/L as CaCO3 900 72 72 72# 140 250 195.00 2 - - - - - - - - - - - - - - -

Total Coliform1 No./100ml 31501 56 220 141# - - - - - - - - 2 600 130# 16 16 16.00 1 - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

Stream Segment

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

Table 4.26-26b  Summary of Water Quality for Stream Segments in Peace River Basin

1970-1976 1970-1976

CH.1

1990-1999

S.3

1980-1989 1990-1999 1980-1989

PRAIRIE CREEK CHARLOTTE HARBOR



PARAMETERS Units STORET Value Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count Min. Max. Avg. Min. Max. Avg. Count Min. Max. Avg. Count

Alkalinity mg/L as CaCO3 410 - - - - - - - - - - - - - - - - - - - - - -

BOD5 mg/L 310 1.0 1.7 1.4# 0.7 3.3 1.75 23 1 5.2 2.29 10 0.8+ 2.8 1.5+ - - - - - - - -

Color PCU 80 30 200 93# 5 320 78.33 30 15 60 32.27 11 15 120 52+ - - - - - - - -

Conductivity  µmhos/cm 95 19000 24000 20667# - - - - - - - - 30000 37000 32200# - - - - - - - -

Dissolved Oxygen mg/L 300 2.6 8.8 6.1# 4.7 10.2 7.85 27 5.1 8.2 6.71 14 6.1 11.1 9.3# - - - - - - - -

Flouride (Dissolved) mg/L as F 950 - - - - - - - - - - - - - - - - - - - - - -

Nitrate-N mg/L as N 620 0 0.16 0.09# 0.06 0.12 0.07 19 - - - - 0 0.1 0.06+ - - - - - - - -

Ammonia-N mg/L as N 610 0 0.14 0.04# 0.02 0.09 0.04 18 0.01 0.03 0.02 7 0 0.22 0.07+ - - - - - - - -

Organic-N mg/L as N 605 0 2.68 0.78# 0.87 0.87 0.87 1 - - - - 0 1.31 0.41+ - - - - - - - -

TKN mg/L as N 625 - - - 0.4 1.55 0.73 26 0.58 1.2 0.83 9 - - - - - - - - - - -

pH Std. Units 400 7.3 8.5 7.9# 7.2 8.3 7.72 25 7.3 8.2 7.65 15 7.4 8.6 8.0+ - - - - - - - -

Orthophosphate (Dissolved) mg/L as P 671 - - - - - - - - - - - - - - - - - - - - - -

Total Orthophosphate mg/L as P 70507 - - - - - - - 0.2 0.2 0.20 1 - - - - - - - - - - -

Total Phosphorus mg/L as P 665 0.12 0.62 0.34# 0.07 0.47 0.27 26 0.04 0.29 0.17 11 0.04 0.45 0.19+ - - - - - - - -

Temperature °C 10 25 30.6 28.3# 18 33.4 24.87 29 20.1 29.6 26.85 15 19.7 34.3 26.5* - - - - - - - -

Turbidity JTU 70 2 20 8.3# - - - - - - - - 2 20 5.5+ - - - - - - - -

Turbidity FTU 76 - - - 0.5 4 1.78 30 0.5 3.9 2.07 11 - - - - - - - - - - -

Turbidity NTU 82078 - - - - - - - - - - - - - - - - - - - - - -

Total Organic Carbon mg/L as C 680 - - - - - - - 7.6 7.6 7.60 1 - - - - - - - - - - -

Hardness  mg/L as CaCO3 900 - - - - - - - - - - - - - - - - - - - - - -

Total Coliform1 No./100ml 31501 2 2 2# - - - - - - - - 2 2 2# - - - - - - - -

1 Membrane filter or most probable number.
Absence of qualifier signal for 1970-1976 period The average presented is of at least 10 observations spanning a period of at least 3 years during January 1970-December 1976.

* Average of at least 10 observations not spanning a period of 3 years for each station within the segment
+ Average of less than 10 observations spanning a 3-year period.
# Average of less than 10 observations spanning a period of less than 3 years.
- No data available

Source: USEPA, 1978, USGS, 2001b, USEPA,2001.

CHARLOTTE HARBOR

Stream Segment

Note: To present as much information as possible from STORET data during January 1970-December 1976 and still keep the data validity in consideration, 
            certain qualifier signals are included along with actual data values in the "average" column:

Table 4.26-26b  Summary of Water Quality for Stream Segments in Peace River Basin

1970-1976 1980-1989 1990-19991980-1989 1990-1999 1970-1976

CH.2 CH.3



Parameter Units
Peace River 

Estuary
CH.1

Shell Creek 
above Dam

SH.1

Shell Creek 
below Dam

SH.3

Lower Peace 
River
P.14

Horse Creek
HC.3

Peace River at 
Arcadia

P.12
Conductivity µmhos/cm NS ID ID NS ID ID
Color PCU NS NS NS NS NS NS
Turbidity NTU NS NS NS I I I
Nitrite-Nitrate Nitrogen mg/L D NS NS I I NS
Total Kjeldahl Nitrogen mg/L I NS NS D NS D
Ortho-Phosphate mg/L D D D D D D
Total Phosphorus mg/L D NS D D D D
Chlorophyll a µg/L NS NS NS NS I NS
Notes:
NS = Indicates no Significant Trend
D = Indicates Decreasing Trend
I = Indicates Increasing Trend
ID = insufficient Data to Detect Trend

Source: CHNEP, 1999.

Table 4.26-27  Summary of Trend Tests Computed for Peace River Basin Study



Parameter Units Minimum Mean Maximum # samples

Ph Std Units 5.75 7.3 8.22 1261
Conductance µmhos/cm 124 285 739 325
Temperature °C 9.5 22.4 30.4 377

Turbidity NTU 0 2.9 35 1261
DO mg/L 2 6.7 11.8 320
TSS mg/L 0.1 2.9 25.5 1123

Fluoride mg/L 0.23 1.23 6.5 1061
Sulfate mg/L 1 33.8 185 221

Orthophosphate mg/L 0.12 0.61 5 1060
Total Phosphorus mg/L 0.05 0.68 5 1122

TKN mg/L 0.2 0.63 2.87 184
Nitrate/Nitrite mg/L 0.02 0.11 0.56 94

Chloride mg/L 4 11.4 28 120
TDS mg/L 190 216.4 243 14

Alkalinity mg/L CaCO3 0.54 59.6 178 1061

Table 4.26-28  Payne Creek NPDES Mine Water Discharge Sampling 1976 - 
2000

Source: IMC, 2002.



Parameter
Percentage of the Behavior of the 

Parameter that is Explained by 
Time

Trend Initiation of Sampling

pH 0% No Significant Trend 1976
Conductivity 0% No Significant Trend 1994
Temperature 1% No Significant Trend 1993

Turbidity 0 No Significant Trend 1976
DO 30% Significant Upward Trend 1994

Total P 2% No Significant Trend 1976
TSS 2% No Significant Trend 1976
TKN 0% No Significant Trend 1994

Sulfate 1% No Significant Trend 1976
Fluoride 10% Significant Downward Trend 1976 - 1996
Alkalinity 39% Significant Upward Trend 1976 - 1996

Ortho-phosphorus 2% No Significant Trend 1976 - 1996
Nitrate 7% No Significant Trend 1976 - 1996
Nitrite 1% No Significant Trend 1976 - 1996

Ammonia 0% No Significant Trend 1976 - 1996
Source: IMC, 2002.

Table 4.26-29  Payne Creek NPDES Mine Water Discharge Trends 1993 - 2000



Parameter Units Minimum Mean Maximum # samples

pH Std Units 4.52 5.91 6.79 298
Conductivity µmhos/cm 34 100 206 287
Temperature °C 9.9 22.2 29.7 297

Turbidity NTU 0.4 2.7 16 296
DO mg/L 1.48 4.9 9.8 294

Total P mg/L 0.11 0.47 6.75 290
TSS mg/L 0.2 2.3 19 290
TKN mg/L 0.18 1.23 6.2 280

Ammonia mg/L 0.01 0.05 0.27 203
Nitrate mg/L 0.01 0.03 0.12 146
Nitrite mg/L 0.01 0.01 0.1 145

Nitrate/Nitrite mg/L 0.02 0.07 1.76 143
TDS mg/L 1.7 130 330 177

Sulfate mg/L 0.3 8.41 55 266
Ortho-P mg/L 0.05 0.37 1.2 199
Fluoride mg/L 0.09 0.29 2.2 199
Chloride mg/L 5 14 37 133

Silica mg/L 1 5 13 129
Alkalinity mg/L 1 11 27 142

Gross Alpha pCi/L 0.97 1.3 4 33
Gross Beta pCi/L 1.9 4.3 7 10
Radium 226 pCi/L 0.2 0.6 0.8 23
Radium 228 pCi/L 0 0.3 1.9 20

Fecal Coliform #/100 mL 12 243.7 900 14
Chlorophyll – a mg/kg 0.1 3.1 38 37

BOD mg/L 0.5 1.4 10.5 89
Total Organic Carbon mg/L 18 36 80 14

Color PCU 70 267 750 37
Hardness mg/L CaCO3 12 29 52 37

Source: IMC, 2002.

Table 4.26-30  Horse Creek NPDES Mine Water Discharge Sampling 1988 - 2000



pH 0% No Significant Trend 1988
Conductivity 1% No Significant Trend 1989
Temperature 1% No Significant Trend 1988

Turbidity 5% No Significant Trend 1988
DO 1% No Significant Trend 1988

Total P 0% No Significant Trend 1988
TSS 0% No Significant Trend 1988
TKN 6% No Significant Trend 1989
TDS 0% No Significant Trend 1989

Sulfate 0% No Significant Trend 1988
Ortho-P 0% No Significant Trend 1988
Fluoride 1% No Significant Trend 1988
Chloride 7% No Significant Trend 1988

Silica 2% No Significant Trend 1994
Alkalinity 15% Significant Upward Trend 1988

Gross Alpha 3% No Significant Trend 1989
Coliform 6% No Significant Trend 1994

Chlorophyll – a 9% Significant Downward Trend 1994
BOD 5% No Significant Trend 1989
TOC 14% Significant Upward Trend 1994
Color 14% Significant Upward Trend 1994

Source: IMC, 2002.

Table 4.26-31  Horse Creek NPDES Mine Water Discharge Trends 1988 - 2000

Initiation of SamplingTrendParameter
Percentage of the Behavior of the 

Parameter That is Explained by 
Time



Land 
Cover

1975 Sum 
Acres

1975 Adjusted 
Acres

1975 % of 
Area

2000 Sum 
Acres

2000 % of 
Area

2000-1975 
Change Acres

2000-1975 
Change as %

2025 Sum 
Acres

2025 % of 
Area

2025-2000 
Change Acres

2025-2000 
Change as %

2025-1975 
Change Acres

2025-1975 
Change as %

100(1) 0 0 0.0 47 0.2 47 0.2 47 0.2 0 0.0 47 0.2
160 0 0 0.0 6,994 26.7 6,994 26.7 1,198 4.6 -5,797 -22.1 1,198 4.6

200(2) 55 55 0.2 0 0.0 -55 -0.2 0 0.0 0 0.0 -55 -0.2
210 7,187 7,187 27.4 6,312 24.1 -875 -3.3 8,170 31.2 1,858 7.1 983 3.8
220 803 803 3.1 1,015 3.9 212 0.8 892 3.4 -123 -0.5 89 0.3

300's 11,175 11,520 44.0 5,052 19.3 -6,467 -24.7 4,474 17.1 -578 -2.2 -7,045 -26.9
400's 1,983 2,343 8.9 2,552 9.7 209 0.8 4,938 18.8 2,385 9.1 2,594 9.9
500's 0 0 0.0 231 0.9 231 0.9 505 1.9 274 1.0 505 1.9

610-630 2,507 1,851 7.1 1,482 5.7 -369 -1.4 1,906 7.3 424 1.6 55 0.2
640-650 2,489 2,440 9.3 2,358 9.0 -82 -0.3 3,873 14.8 1,515 5.8 1,433 5.5

700's 0 0 0.0 0 0.0 0 0.0 1 0.0 1 0.0 1 0.0
800's 0 0 0.0 155 0.6 155 0.6 195 0.7 40 0.2 195 0.7
Total 26,199 26,199 100.0 26,199 100.0 0 0.0 26,199 100.0 0 0.0 0 0.0

Note:
1 = All 100 Land Cover Classification Except 160.
2 = All 200 Land Cover Classification Except 210's and 220's.
Adjusted for wetland categorization method (wetlands categorized as other natural areas) from 1975 to 1999 land use

Source: ECT, 2002.

Table 4.26-32  Horse Creek Basin North of SR 64 Summary of Land Cover Changes for 1975 through 2025.



Land 
Cover

1975 Sum 
Acres

1975 Adjusted 
Acres

1975 % of 
Area

2000 Sum 
Acres

2000 % of 
Area

2000-1975 
Change Acres

2000-1975 
Change as %

2025 Sum 
Acres

2025 % of 
Area

2025-2000 
Change Acres

2025-2000 
Change as %

2025-1975 
Change Acres

2025-1975 
Change as %

100(1) 138 138 0.1 1,434 1.3 1,296 1.2 4,487 4.0 3,053 2.7 4,349 3.9
160 0 0 0.0 1,301 1.2 1,301 1.2 13,422 11.9 12,121 10.8 13,422 11.9

200(2) 17 17 0.0 1,633 1.5 1,616 1.4 1,447 1.3 -186 -0.2 1,430 1.3
210 32,532 32,532 28.9 45,399 40.4 12,867 11.4 38,700 34.4 -6,699 -6.0 6,168 5.5
220 8,629 8,629 7.7 10,041 8.9 1,412 1.3 8,927 7.9 -1,114 -1.0 298 0.3

300's 26,682 28,187 25.1 13,693 12.2 -14,494 -12.9 9,548 8.5 -4,146 -3.7 -18,639 -16.6
400's 12,259 17,371 15.4 17,036 15.1 -335 -0.3 14,889 13.2 -2,147 -1.9 -2,482 -2.2
500's 166 240 0.2 252 0.2 11 0.0 442 0.4 190 0.2 201 0.2

610-630 23,411 16,985 15.1 12,696 11.3 -4,290 -3.8 12,370 11.0 -325 -0.3 -4,615 -4.1
640-650 8,655 8,390 7.5 8,183 7.3 -207 -0.2 7,427 6.6 -755 -0.7 -963 -0.9

700's 0 0 0.0 9 0.0 9 0.0 9 0.0 0 0.0 9 0.0
800's 0 0 0.0 814 0.7 814 0.7 822 0.7 8 0.0 822 0.7
Total 112,490 112,490 100.0 112,490 100.0 0 0.0 112,490 100.0 0 0.0 0 0.0

Note:
1 = All 100 Land Cover Classification Except 160.
2 = All 200 Land Cover Classification Except 210's and 220's.
Adjusted for wetland categorization method (wetlands categorized as other natural areas) from 1975 to 1999 land use

Source: ECT, 2002.

Table 4.26-33  Horse Creek Basin Between SR 64 and Sr 72 Summary of Land Cover Changes for 1975 through 2025.



Industry Share of Total Employment Average Annual Wage
Services 32.8% $25,800
Retail Trade 20.3% $16,300
Manufacturing 7.7% $33,500
Insurance and Real Estate 6.2% $37,900
Construction 5.2% $27,300
Mining 0.1% $39,120
Government 14.5% $30,100

Source: Florida Department of Labor and Employment

Table 4.26-34  1997 Florida Employment and Wages



1975 1975-2000 2000 2000 - 2025 2025
% of Total Area % Change % of Total Area % Change % of Total Area

Undeveloped 52 28 % decrease 38 7 % decrease 35
Agricultural 37 25 % increase 46 20 % decrease 35
Urban/Infrastructure 6 95 % increase 12 120 % increase 26
Extractive 5 No change 5 57 % decrease 2

Land Use/Cover 
Classification

Table 4.26-35  Comparison of Land Use Data for 1975, 2000, 2025 With and Without the Ona Site, and 
Post-reclamation
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Figure 4.5-1
Cross Section of Ditch and Berm System

Source: 
IMC, 2002.



U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 4.5-2
Example of Ditch and Berm System - Close-up

Source: 
IMC, 2002.



U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 4.5-3
Example of Ditch and Berm System Separating Mine 

Area from Adjacent Area

Source: 
IMC, 2002.



Figure 4.5-4
Pumping and Discharge Volumes - IMC Phosphates 

1993-2000 All Mining Operations

U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Source: 
IMC, 2002.
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U.S. Army Corps of Engineers
Jacksonville District

Draft Environmental Impact Statement
Ona Mine

Figure 4.5-5
Pumping and Discharge Volumes - IMC Phosphates

1993-2000 Four Corners Operations

Source: 
IMC, 2002.
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Figure 4.5-7
Brady Tributary at Ona Mine

Source: 
IMC, 2002.
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Figure 4.5-8
Brushy Creek at Ona Mine

Source: 
IMC, 2002.
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Figure 4.5-9
Hickory Creek at Ona Mine

Source: 
IMC, 2002.
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Figure 4.5-10
Oak Creek at Ona Mine

Source: 
IMC, 2002.
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Figure 4.5-11
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Source: 
IMC, 2002.
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Figure 4.5-12
Horse Creek at State Highway 72

Source: 
IMC, 2002.
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Figure 4.5-13
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Source: 
IMC, 2002.
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Figure 4.7-1 Water Table Profiles
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Source: 
IMC, 2002.
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Figure 4.7-3
Drawdown Contours in the Intermediate Aquifer 

System - Ona Mine

Source: 
IMC, 2002.
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Figure 4.7-4
Drawdown Contours in the Floridian Aquifer System 

Ona Mines
Source: 
IMC, 2002.
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Figure 4.26-1
Land Cover 1975
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Source: ECT, 2002.
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Figure 4.26-2 
Land Cover 2000
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Figure 4.26-3 
Land Cover 2025
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Figure 4.26-7
Potentiometric Surface of Upper Floridan Aquifer 

September 1975
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Source: 
USEPA, 1978.



Figure 4.26-8
Potentiometric Surface of Upper Floridan Aquifer 

May 1976
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Source: 
USEPA, 1978.
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Figure 4.26-9 
Potentiometric Surface of Upper Floridan Aquifer

September 1996 

N
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Source: SWFWMD GIS coverages
Note: Potentiometric Contour Elevation in Feet
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Figure 4.26-10 
Potentiometric Surface of Upper Floridan Aquifer 

May 1996 
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Figure 4.26-11
Chloride in Upper Floridan Aquifer 

Presented in Areawide EIS
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Figure 4.26-12
Sulfate in Upper Floridan Aquifer 

Presented in Areawide EIS
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Source: 
USEPA, 1978.



Figure 4.26-13
Total Dissolved Solids in Upper Floridan Aquifer 

Presented in Areawide EIS
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Figure 4.26-14
Recent Distribution of Total Chloride in the 

Upper Floridan Aquifer

C.I. = Contour Interval

Source: 
FDEP, 1992.
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Figure 4.26-15
Recent Distribution of Total Sulfate in the 

Upper Floridan Aquifer

C.I. = Contour Interval
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Figure 4.26-16
Recent Distribution of Total Dissolved Solids in the 

Upper Floridan Aquifer

C.I. = Contour Interval

Source: 
FDEP, 1992.
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5.0 LIST OF PREPARERS AND REVIEWERS 
5.1 PREPARERS 
Golder Associates Inc.  
Kathy Baumgaertner, Project Manager 

Ms. Kathy Baumgaertner is a National Environmental Policy Act (NEPA) specialist with more than 
25 years of experience in environmental planning and in managing and documenting the NEPA 
process.  During her career Ms. Baumgaertner has managed the conduct of numerous NEPA 
compliance projects, and the preparation of more than 150 Environmental Assessments (EAs) 
and 10 Environmental Impact Statements (EISs).  She also teaches NEPA and National Historic 
Preservation Act compliance courses for various federal and state agencies.  

Warren Pandorf, P.E., Water Resources Task Manager 

Mr. Warren Pandorf P.E. has a B.S. in Civil Engineering and has 25 years of experience in 
conducting water resources assessments.  He has managed numerous water quantity and quality 
baseline and impact assessments, including consumptive use, as well as NPDES and dredge and 
fill permitting. Mr. Pandorf has expertise in collecting monitoring data for determining the 
hydrodynamics of stream networks, development of nonpoint wasteload projections for lakes, 
streams, and estuaries, and assessment of impacts from projected land use on peak flows and 
water quality. 

Karl Bullock, Biological Resources Task Manager 

Mr. Karl Bullock is a scientist with more than five years of experience.  He has an M.S. in 
Environmental Engineering Sciences and a B.S. in Natural Resource Conservation.  He is 
experienced at conducting ecological habitat evaluations, wetland delineations, vegetative 
monitoring, functional assessments, wetland mitigation, threatened and endangered species 
surveys, benthic macroinvertebrate surveys, and providing environmental resource permitting 
support.  In the course of performing these duties he has worked throughout the State of Florida in 
a variety of habitats.   

Hamid Bojd, Ph.D, P.E., Engineer 

Dr. Hamid Bojd, P.E. is a water resources engineer with 20 years of experience.  He has a wide 
range of experience in civil and environmental engineering including technical and project 
management for projects in surface water and groundwater studies, reservoir and dam analyses, 
surface water quality, water and sediment quality studies, risk assessment, soil and groundwater 
contamination assessment, stormwater master plan designs, water resources evaluation, NPDES 
permitting, and environmental compliance under CWA, RCRA, CERCLA, and CAA. 
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Scott McCann, P.E., Air Quality Task Manager 

Mr. Scott McCann P.E. is a Project Manager for Golder Associates and a registered Professional 
Engineer in Florida, North Carolina, and South Carolina.  He holds a B.S. in Environmental 
Engineering, and has more than 17 years of experience in providing air quality services.  He has 
completed more than 150 projects in the southeastern US involving all phases of new source 
permitting including regulatory interpretation, compliance assessment, management system 
evaluation, emissions inventory development, control technology review, agency negotiation, air 
dispersion modeling, ambient air monitoring, and emission source testing.  Mr. McCann has 
specific experience with the following industries:  mining, power, pulp and paper, forest products, 
textile, primary and secondary metal production, paint and solvent, pharmaceutical, chemical, and 
automobile. 

Richard Zwolak, Socioeconomics Task Manager 

Mr. Richard A. Zwolak, A.I.C.P., has more than 18 years of environmental planning experience 
and has participated in environmental assessments, mitigation planning, and environmental 
management planning in 30 of the 50 US states and in 7 countries.  Mr. Zwolak holds both a B.A. 
and M.S. in Geography. Much of his studies experience includes socioeconomic assessments, 
which have analyzed demographics, housing, community infrastructure, facilities and services, 
and economic variables. He is also an American Planning Association certified planner and is a 
member of the APA Environment, Natural Resources and Energy Division.  Mr. Zwolak has 
presented expert testimony on land use compatibility issues at administrative hearings and has 
developed several land use plans/regulatory programs for local, regional, and state government 
bodies. 

Steve Marks, Air Quality and Climate 

Mr. Steve Marks holds an M.S. in Dynamic Meteorology and nearly 30 years of experience.  He is 
responsible for performing permit-related air modeling evaluations, air toxic modeling 
assessments, meteorological evaluations, and data processing.  Involved with the continuous 
development of air modeling capabilities, air modeling training and support, quality assurance, 
and business development. 

David A. Bare, Air and Noise Specialist 

Mr. David Bare is a scientist/senior project manager with more than 20 years of experience in 
managing various air quality and noise projects.  Mr. Bare has experience in conducting 
environmental assessments for power facilities. This work is both for independent power 
producers as well as multi-lateral agencies such as the World Bank.  In this capacity he has 
provided expert witness testimony for noise analysis and impact assessments for several power 
plant environmental licensing projects. 
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Jeff Whitter, E.I.T., Staff Engineer, CADD/GIS 

Mr. Jeff Whitter is a Staff Engineer with a B.S. in Civil Engineering and two years of experience.  
He has consulting experience in the closure of solid waste landfills and in the completion of major 
hydrological studies.  Jeff has conducted ESA Phase I reports and supervised landfill closure 
programs.  Since joining Golder, Jeff has been involved in water resources studies, storm water 
management, drainage and hydraulics and water & wastewater utilities.  He is currently involved 
with the analyses on the surface water hydrology and surface water quality in an Environmental 
Impact Statement.  His primary areas of interest include groundwater investigations and surficial 
contaminant transport.  He is a registered E.I.T. with the Association of Professional Engineers 
and Geoscientist of New Brunswick, Canada. 

Betty Robinson, Socioeconomics Researcher 

Ms. Betty Robinson has more than 20 years experience in conducting social, economic, and 
planning research for a variety of projects and clients. She holds a B.A. in Communications, and 
has researched and authored project reports on a variety of subjects including environmental 
justice; overweight, over-dimensional permit applications; FAA Construction Notices; and SCA 
jurisdictional characteristics for the construction of power plants.  Ms. Robinson also conducts 
land use assessments as part of Feasibility Studies for a variety of project types. 

5.2 REVIEWERS 
Gary Collison, P.E., Golder Associates, Engineering Review 

Mr. Gary Collison, P.E., is a Principal and has more than 35 years of experience in providing 
management and technical direction for a various projects.  He holds a B.S.C.E. and M.C.E. in 
Civil Engineering, an M.A.S. in Administrative Science, and is a registered professional engineer 
in GA, FL, LA, MD, OH, WI, and TN. His project experience has included mining, waste 
management, landfills, hazardous waste cleanup, transportation and tunneling, and forensic soil, 
rock, surface water, and groundwater investigations. Mr. Collison has provided project 
management and technical direction for tailings management and waste rock disposal for base 
metal and mineral mines in the US and overseas.  Also responsible for heavy industrial facility 
foundation investigations; design of earth dams; and investigation and design of highway and 
rapid transit tunnels, embankments, cut slopes, deep supported excavations, and retaining 
structures. 

James Renner, P.G., Golder Associates, Geology and Wetlands Review 

Mr. Jim Renner P.G. is a technical and regulatory specialist with more than 15 years experience in 
planning and performing environmental assessments for land and water resource development 
projects, including mines, solid waste landfills, water supply reservoirs, and industrial facilities 
throughout the U.S.  He holds a B.S. and M.S. in Geology and is a registered professional 
geologist in Georgia, Tennessee, South Carolina, and California. His environmental assessment 
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work is focused on wetland delineation and functional assessment, wetland restoration planning 
and monitoring, Section 404 permit preparation, and endangered species surveys.  Mr. Renner is 
certified by the Society of Wetland Scientists as a Professional Wetland Scientist and by the U.S. 
Army Corps of Engineers as a Wetland Delineator.  Mr. Renner has successfully obtained Section 
404 permits in eight Corps districts.  Mr. Renner is also an experienced field geologist and has 
performed Phase 1 Environmental Site Assessments and hazardous waste investigations. 

Isabel Johnson, Golder Associates, Ecology Review 

Ms. Isabel Johnson is a biologist with over 23 years of experience. She has a B.S. in Zoology and 
an M.S. in Marine Biology. Ms. Johnson holds a Courtesy Scientist appointment at the University 
of Florida’s College of Veterinary Medicine, Center for Environmental and Human Toxicology. Her 
experience includes hundreds of projects ranging from evaluation of toxicological methods to 
contaminant impact assessments on estuaries and rivers. Her expertise includes marine and 
freshwater ecology, biological assessments, ecological risk assessments, environmental impact 
assessments, thermal assessments, environmental toxicology, mixing zone evaluations, chemical 
characterization of wastewaters, permitting, impingement/entrainment studies, endocrine 
disruption studies, development and implementation of biomonitoring programs, development of 
research programs, biological surveys, baseline studies, evaluations of effluent toxicity and design 
of fractionation studies, and preparation of workshops in environmental toxicology.   

Mina Nair, Golder Associates, Socioeconomics and Editorial Review  

Ms. Mina Nair has six years of experience in environmental planning, NEPA compliance, 
socioeconomics, and remedial investigations with work for federal, state, and local government 
agencies as well as the private sector. Ms. Nair holds a B.B.A. in Marketing and Management, 
and an M.S.P.P. in Environmental Policy.  She has managed EAs, environmental due diligence 
audits (EDDAs), EPA hazardous materials investigations (pre-remedial and remedial), high profile 
public involvement remedial projects. Ms. Nair also provides technical expertise in socioeconomic-
related resource issues such as noise and aesthetics, air quality, community services, land use 
and zoning, infrastructure, local and regional economics, demographics, and environmental 
justice. She also performs environmental site assessments and implements public involvement 
programs. Currently, Ms. Nair is responsible for pursuing and conducting NEPA projects and 
performing environmental planning activities on projects related to water, power, mining, and 
transportation sectors. 

Ted Smith, P.E., Chief Mining Engineer, IMC Phosphates, Inc. 

Mr. Smith has over 27 years experience in the phosphate industry, involved in mine operation, 
design, planning and permitting, with including 20 years of new mine permitting.  Mr. Smith holds 
a Professional Engineering Degree, and is a Florida Registered Professional Engineer.  He has 
directed over 7 major Development of Regional Impact studies for new mine properties, and  the 
accompanying Master Mine Plan permitting through the various counties.  Mr. Smith is the primary 
engineer of record for the Ona project. 
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Gary Uebelhoer, Principal Engineer, Environmental Consulting & Technology, Inc. 

Mr. Uebelhoer has 26 years experience in global multi-disciplinary environmental compliance, 
permit application preparation, and impact assessment studies, including the preparation of 
several site-specific environmental impact statements.  He has been responsible for assessing the 
potential environmental impacts of, and developing avoidance, minimization and mitigation 
measures for, a variety of surface mining projects, including copper, nickel, molybdenum, 
limestone, gold, coal, and phosphate deposits; as well as hazardous waste incinerators; 
breweries, printing, defense, and automotive and electrical equipment manufacturing plants; and 
electrical generating facilities.  In addition to IMC’s Ona Tract, Mr. Uebelhoer has since 1980 been 
assigned to teams responsible for preparing Development of Regional Impact analyses for seven 
proposed phosphate mining projects.  Mr. Uebelhoer holds a bachelor’s degree in environmental 
engineering and a master’s degree in business administrative. 

This EIS was also reviewed by: 

Ron Silver, Chief, West Permits Branch, Regulatory Division, USACE Jacksonville District  

Charles Schnepel, Team Leader, West Permits Branch, Regulatory Division USACE 
Jacksonville District  
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6.0 PUBLIC INVOLVEMENT 
To promote open communication and better decision-making, the USACE encourages public 
involvement in the NEPA process.  All persons and organizations that have a potential interest in 
the proposed IMC project are invited to participate in the NEPA process.  For information on 
public involvement to date, see Section 1.4.3.1. 

6.1 NOTICE OF INTENT 
The NOI to prepare an EIS is the first step in the NEPA EIS process.  The NOI notifies the public 
that the agency intends to prepare an EIS for a specific proposed action.  The USACE published 
the NOI to prepare an EIS for the proposed IMC project, in the Federal Register on August 14, 
2000.   A copy of the NOI is included in Appendix G. 

6.2 SCOPING AND DRAFT EIS 
IMC prepared the CDA as a result of over three years of public and agency coordination.  In 
addition, this coordination served as the scoping process for this EIS. 

From 1997 through 1999, an intensive series of meetings, workshops, field tours, and work 
sessions was convened as part of the permitting process for the Ona Mine.  An AWG and the 
PWG was created to coordinate the permitting process.  Two sub-groups of the AWG and PWG 
were also formed near the outset of the process in early 1998.  These sub-groups were the 
natural systems sub-group, and the hydrology sub-group.  The purpose of the two sub-groups 
was to focus agency personnel in their area of technical expertise and responsibility; allow 
members of the public and NGOs to participate in addressing selected issues of interest; and to 
keep the overall process moving forward in an efficient manner.  Periodic joint meetings of both 
sub-groups and the combined AWG and PWG were conducted.  Additionally, small work groups 
including natural systems and hydrology specialists from the participating agencies were also 
convened. 

The initial task of each sub-group was to review and approve a series of workplans to acquire site-
specific information about the existing, or baseline, vegetative communities, wildlife, threatened 
and endangered plant and animal species, wetlands, surface water, groundwater, floodplains, 
storm water, transportation, and archaeological and historical resources on the proposed site.  
The group also reviewed the mine and plant design basis.  In early 1999, agency comments on 
the workplans were consolidated and the workplans were “accepted” by all responsible regulatory 
agencies as being sufficient to provide the information necessary for preparing complete permit 
applications. 

Facilitators from the Florida Conflict CRC and the FDEP worked with NGOs and interested 
citizens to generate a list of issues and/or questions that members of the public wanted to be 
addressed in the CDA.  These were incorporated into the CDA workplan.  The result of these 
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interactions and discussions is the AID published by IMC in October 1998, and provided to the 
AWG and PWG members.   

The natural systems sub-group concentrated its efforts on classifying areas of the site as areas to 
be mined and areas of consideration interest, and began an iterative process of modifying IMC’s 
initial proposal.  The group first identified areas of the proposed site that possessed ecological 
attributes sufficient to justify not disturbing these areas by mining operations.  Areas that met 
these qualifications were termed “areas of conservation interest” by the AWG.   

AWG members used the wildlife survey results and the upland and wetland vegetative 
descriptions and analyses to identify potential areas of conservation interest.  In addition, certain 
AWG members participated in site tours and separate discussions concerning the ability to 
reclaim mined land to specific habitat types. 

These efforts led to the AWG delineating areas of conservation interest in July 1999.  Throughout 
the August 1999 through July 2001 period, additional meetings and site tours were attended by 
both AWG and PWG members, leading to the development of the various Alternatives studied in 
this EIS.    

The CRC and the FDEP facilitators worked with a large group of representatives from regulatory 
agencies, environmental organizations, interested citizens, counties, and other NGOs to address 
the environmental, social, and economic issues related to the proposed Ona Mine.  The outcome 
of this process was the identification of Alternatives and Team Permitting Agreement described in 
Section 1.6.1.  A list of the AWG and PWG members is included in Section 6.3.  Two points of 
note regarding the members of these groups are: 1) there has been significant involvement by key 
personnel from agencies that are not parties to the Agreement, including the USFWS; and 2) the 
level of participation by numerous citizens and NGOs was very good considering that meetings 
often occurred during working hours.  Also noteworthy is that the USEPA Region 4 has followed 
the process and provided comments and input. 

6.3 AGENCY COORDINATION 
As described in Section 6.2, an AWG was formed to provide input into the permitting process, and 
by default, the EIS process.   

Agency coordination letters are in Appendix C. 

6.4 PUBLIC REVIEW OF DRAFT EIS 
The draft EIS is being made available for public review and comment.  A NOA of the draft EIS will 
be published in the Federal Register as well as the Tampa Tribune and the Wauchula Herald 
Advocate newspapers.  In addition, copies of the draft EIS will be provided to local libraries.  
Agencies, organizations, and individuals will be invited to review and comment on the document.  
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A 45-day review period has been established to allow reviewers the opportunity to comment on 
the analysis or other aspects of the EIS process. 

6.5 LIST OF STATEMENT RECIPIENTS (DRAFT EIS) 
The NOA for the draft EIS was posted in the Tampa Tribune, Wauchula Herald Advocate, 
Sarasota Herald Tribune, and the Charlotte Sun Herald. 

Copies of the draft EIS were mailed to the individuals and organizations listed in Appendix G.  

In addition, the draft EIS is available for review at the following libraries: 

1. DeSoto County Library, 125 North Hillsborough Avenue, Arcadia, FL 34266 
2. Charlotte Glades Library, 18400 Murdock Circle, Port Charlotte, FL 33948 
3. Hardee County Library, 315 North 6th Avenue, Suite 114, Wauchula, FL 33873 
4. Highlands County Library, 319 W. Center Avenue, Sebring, FL 33870 
5. Hillsborough County Library, 619 Vonderburg Drive, Brandon, FL 33511 
6. Lee County Library, 2050 Central Avenue, Fort Meyers, FL 33901 
7. Manatee County Library, 1301 Barcarrota Blvd, Bradenton, FL 34205 
8. Polk County Library, 75 East Broadway, Fort Meade, FL 33841 
9. Sarasota County Library, 1331 First Street, Sarasota, FL 34238 

The draft EIS is available on the USACE website at 
www.saj.usace.army.mil/permit/hot_topics/hot_topics.htm.  

6.6 PUBLIC MEETINGS 
The USACE may conduct a public meeting to solicit comments concerning the adequacy of the 
draft EIS and the merits of the alternatives analyzed.  If held, this public meeting would occur 
during the 45-day review period following publication of the NOA of the draft EIS.  The location 
and time of the public meeting will be announced in the Tampa Tribune and the Wauchula Herald 
Advocate newspapers.   

6.7 COMMENTS RECEIVED AND RESPONSE 
The USACE will consider all comments provided by the public and agencies on the draft EIS.  The 
final EIS will incorporate changes suggested by comments on the draft EIS, as appropriate, and 
will contain responses to all comments received during the review period.   
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6.8 CIRCULATION OF FINAL EIS 
The NOA of the final EIS will also be published in the Federal Register and the Tampa Tribune 
and the Wauchula Herald Advocate newspapers.  In addition, the NOA will be mailed to interested 
and affected parties by letter.   

A copy of the final EIS will be provided to all those who comment on the draft EIS.  Copies of the 
final EIS will be mailed to selected federal, state, and local agencies.  Copies will also be placed in 
local public libraries for review.  An NOA of the final EIS will be published in the Federal Register.   

No sooner than 30 days following completion of the final EIS, during which time further comments 
may be submitted for USACE consideration, the USACE will prepare a Record of Decision (ROD), 
which will state the decision to approve or deny the Department of the Army permit for the IMC 
project.  If the proposed project is approved, the ROD will include any conditions or mitigation 
measures associated with its approval. 
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INTRODUCTION FOR JOINT APPLICATION FOR 
ENVIRONMENTAL RESOURCE PERMIT/AUTHORIZATION TO USE 

STATE OWNED SUBMERGED LANDS/FEDERAL DREDGE AND 
FILL PERMIT 

 
INTRODUCTION 
Attached is a joint application for: 
 
1) activities regulated under Part IV of Chapter 373, F.S.; 
2) activities which require authorization to use state owned submerged lands; and 
3) activities which require federal dredge and fill permit. 
 
Certain activities may qualify for an exemption.  If an activity qualifies for an exemption, an application is not required, 
although the use of this application form is the most expeditious way for the agencies to make the determination that the 
activity qualifies for an exemption.  Attachment 2 list various regulated activities and the type of permit required for each 
activity.  If you have any questions, please contact the staff of the nearest office of either the Florida Department of 
Environmental Protection (DEP) or a Water Management District (WMD). 
 
PROCESSING AGENCY/DISTRICT SERVICE CENTERS 
The Department of Environmental Protection ("Department" or "DEP") regulates some types of activities, and the Water 
Management Districts ("WMDs") regulate others.  Attachment 1, DEP/WMD Permitting Responsibilities, specifies which 
activities are regulated by each agency.  Environmental Resource Permit Applications shall be made tot he appropriate 
District/Department office serving the area in which the activity is proposed.  Attachment 4 designates the appropriate 
agency office for each geographic area. 
 
COPIES/APPLICATION FEES 
Submit an original signed application form plus four copies of the form, and five complete sets of all the requested 
drawings and other information to the appropriate DEP or WMD office.  Submit the appropriate fee with your application. 
 Application fees are listed in Attachment 3. 
 
DISTRIBUTION TO U.S. ARMY CORPS OF ENGINEERS 
When activities are proposed in, on or over wetlands or other surface waters, a portion of the application (Section A and 
Section C, with the associated drawings) will be forwarded to the Army Corps of Engineers (ACOE) by the reviewing 
agency.  The ACOE will advise you of any additional information that may be required to complete your federal dredge 
and fill permit application.  It is not necessary for the applicant to submit a separate application to the ACOE.  The 
information requested in this application form may be more than required to make a complete application to the ACOE.  
However, it is useful and may be essential for subsequent evaluation.  Reducing unnecessary paperwork and delays is a 
continuing goal of the ACOE. 
 
DISTRIBUTION TO THE DEP FOR STATE LAND APPROVAL 
If the application checks the box to request authorization to use sovereign submerged lands, the Department will begin 
processing the request for sovereign submerged lands approval.  Additionally, if at any time during the processing of the 
application, it appears that the proposed activities may take place on sovereign submerged lands, the Department will 
initiate a review for the authorization to use such lands.  For an explanation of sovereign submerged lands approval see 
Attachment 5. 
 
NOTE:  The information listed in Sections B, D, E, and F of this application package is not intended to be all-inclusive.  
Additional information may be requested by the reviewing agency in order to complete your application. 
 



FORM#: 62-343.900(1) 
FORM TITLE:  JOINT ENVIRONMENTAL 

RESOURCE PERMIT APPLICATION 
DATE:  October 3, 1995 

 

  

TABLE OF CONTENTS 

FOR ERP APPLICATION FORM PACKAGE 
 
HEADING:           SUBJECT:                                                                            
 
Section A  Basic application form 
 
Section B  Information for noticed general environmental resource permits 
 
Section C  Notice of receipt of application 
 
Section D  Information required for standard general and individual    
   environmental resource permit applications related to a single    
  family dwelling unit 
 
Section E  Information requested for standard general, individual and    
   conceptual environmental resource permit applications not related   
   to a single family dwelling unit 
 
        Table 1  Project impact summary 
 
        Table 2  On-site mitigation summary 
 
        Table 3  Off-site mitigation summary 
 
        Table 4  Docking facility summary 
 
        Table 5  Shoreline stabilization summary 
 
Section F  Information for mitigation banks  
 
Section G  Application for authorization to use sovereign submerged lands 
                                                                                                                       
 
Attachment 1  DEP and WMD permitting responsibilities 
 
Attachment 2  Summary of activities typically authorized by each permit type 
 
Attachment 3  Permit application processing fees 
 
Attachment 4  Mailing instructions for submitting ERP applications to DEP, with   
   map showing the DEP district boundaries and addresses  
 
Attachment 5  Proprietary verses regulatory authorization 



FORM#: 62-343.900(1) 
FORM TITLE:  JOINT ENVIRONMENTAL 

RESOURCE PERMIT APPLICATION 
DATE:  October 3, 1995 

 

  

 
 
 
 
 

“What Sections of the Application Must I Fill Out?” 
 
 
 

Section: Noticed 
General 
Permits 

 Individual 
Permits 

 

  Single-
Family 

Residences 

Others Mitigation 
Banks 

Section A Yes Yes Yes Yes 
Section B Yes    
Section C  Yes Yes Yes 
Section D  Yes   
Section E   Yes  
Section F    Yes 
Section G As Needed As Needed As Needed As Needed 
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SECTION A 
 

FOR AGENCY USE ONLY 
ACOE Application #   DEP/WMD Application #    
Date Application Received    Date Application Received   
Proposed Project Lat.     Fee Received $   
Proposed Project Long.  Fee Receipt #     
 
PART 1: 
Are any of the activities described in this application proposed to occur in, on, or over wetlands or other surface waters?  

 yes   no 
Is this application being filed by or on behalf of a government entity or drainage district?  yes  no 

 
A. Type of Environmental Resource Permit Requested (check at least one).  See Attachment 2 for thresholds and 
 descriptions. 
  Noticed General - include information requested in Section B. 
  Standard General (Single Family Dwelling) - include information requested in Sections C   
 and D.  
  Standard General (all other Standard General projects) - include information requested   
 in Sections C and E. 
  Individual (Single Family Dwelling) - include information requested in Sections C and D. 
  Individual (all other Individual projects) - include information requested in Sections C and   
 E. 
  Conceptual - include information requested in Sections C and E. 
  Mitigation Bank Permit (construction) - include information requested in Sections C and   
 F.  (If the proposed mitigation bank involves the construction of a surface water    
 management system requiring another permit defined above, check the appropriate box   
 and submit the information requested by the applicable section.) 
  Mitigation Bank (conceptual) - include information requested in Sections C and F. 
 
B. Type of activity for which you are applying (check at least one) 
 
  Construction or operation of a new system, other than a solid waste facility, including   
  dredging or filling in, on or over wetlands and other surface waters. 
  Construction, expansion or modification of a solid waste facility. 
  Alteration or operation of an existing system which was not previously permitted by a   
  WMD or DEP. 
  Modification of a system previously permitted by a WMD or DEP.   
  Provide previous permit numbers:______ 
   Alteration of a system  Extension of permit duration  
   Abandonment of a system  Construction of additional phases of a  
   Removal of a system  system 
 
C. Are you requesting authorization to use Sovereign Submerged Lands? 
 yes   no 
 (See Section G and Attachment 5 for more information before answering this question.) 
D. For activities in, on,or over wetlands or other surface waters, check type of federal dredge and fill permit 
 requested: 
 Individual  Programmatic General  General 
 Nationwide    Not Applicable 
 
E. Are you claiming to qualify for an exemption?  yes   no 
 If yes, provide rule number if known.       
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PART 3: 
A. OWNER(S) OF LAND 

 B.  ENTITY TO RECEIVE PERMIT (IF OTHER THAN 
OWNER)  

Name 
Please see Map C-5 and Table A-1 

Name 
Mr. Robert H. Kinsey  

Title and Company 
      

Title and Company 
Director of Operations Support, IMC Phosphates Company 

Address  
      

Address  
Post Office Box 2000 

City, State, Zip 
      

City, State, Zip 
Mulberry, Florida  33860 

Telephone and Fax 
      

Telephone and Fax 
Phone - (863) 428-2500 Fax - (863) 428-2605 

C.  AGENT AUTHORIZED TO SECURE PERMIT   D.  CONSULTANT (IF DIFFERENT FROM AGENT)  
Name 
      

Name 
James E. Poppleton  

Title and Company 
      

Title and Company 
Senior Scientist 
Environmental Consulting & Technology, Inc. 

Address  
      

Address  
1408 N. Westshore Blvd., Suite 115 

City, State, Zip 
      

City, State, Zip 
Tampa, Florida   33607 

Telephone and Fax 
      

Telephone and Fax 
Phone - (813) 289-9338 Fax - (813) 289-9388 

 
PART 4:  (Please provide metric equivalent for federally funded projects): 
 
A. Name of Project, including phase if applicable:  Ona Mine 
 
B. Is this application for part of a multi-phase project?   
 yes   no 
 
C. Total applicant-owned area contiguous to the project?  
 > 31,000  ac.;        ha. 
 
D. Total area served by the system:  N/A  ac.;  N/A  ha. 
 
E. Impervious area for which a permit is sought: <50  ac.;  N/A  ha. 
 
F. Volume of water that the system is capable of impounding:   
 N/A  ac. ft.;  N/A  m 
 
G. What is the total area of work in, on, or over wetlands or other surface waters? 
 2,765  ac.;  N/A  ha.  N/A  sq. ft.;  N/A  sq. m. 
 
H. Total volume of material to be dredged:  264 MM  yd;  N/A  m 
 
I. Number of new boat slips proposed: N/A  wet slips;  N/A  dry slips 
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PART 5: 
 
Project location (use additional sheets if needed): 
County(ies) Hardee 
Section(s)   4, 8-20, 22-31, 36 Township  34 South Range  23 East 
Section(s)  14-23, 26-33 Township  34 South Range  24 East 
Section(s)  N/A Township  N/A Range  N/A 
 
Land Grant name, if applicable:   N/A 
 
Tax Parcel Identification Number: Please refer to Table A-2 and Map C-5 
 
Street AddressRoador other location:State Road 64 and County Road 663 
 
City, Zip Code, if applicable: Ona, Florida  33865 
 
PART 6:  Describe in general terms the proposed project, system, or activity. 
 
Please refer to Attachment A-2 for a complete description of the project, the alternatives analysis, Section 404(b)(1) 
ACOE guidelines evaluation, and a review of public interest issues. 
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PART 7: 
 
A. If there have been any pre-application meetings, including on-site meetings, with regulatory staff, please list the 
date(s), location(s), and names of key staff and project representatives. 
Please refer to Attachment A-3 for a description of the ecosystem mangaement process. 
 
B. Please identify by number any MSSW/Wetland Resource/ERP/ACOE Permits pending, issued or denied for 
projects at the location, and any related enforcement actions. 
 
Agency  Date No.\Type of 

Application 
Action Taken 

FDEP May 8, 2000        ERP                N/A 
ACOE N/A N/A/no apps .filed N/A 
SWFWMD N/A N/A/no apps. filed N/A 
 
C. Note:  The following information is required for projects proposed to occur in, on or over wetlands that need a 
federal dredge and fill permit or an authorization to use state owned submerged lands.  Please provide the names, 
addresses and zip codes of property owners whose property directly adjoins the project (excluding application) and/or (for 
proprietary authorizations) is located within a 500 ft. radius of the applicant's land.  Please attach a plan view showing the 
owner's names and adjoining property lines.  Attach additional sheets if necessary. 
1. 
Please refer to Map C-5 and Table A-3 

2. 
      

3. 
      

4. 
      

5. 
      

6. 
      

7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. 
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PART 8: 
 
A. By signing this application form, I am applying, or I am applying on behalf of the applicant, for the permit and 
any proprietary authorizations identified above, according to the supporting data and other incidental information filed 
with this application.  I am familiar with the information contained in this application and represent that such information 
is true, complete and accurate.  I understand this is an application and not a permit, and that work prior to approval is a 
violation.  I understand that this application and any permit issued or proprietary authorization issued pursuant thereto, 
does not relive me of any obligation for obtaining any other required federal, state, water management district or local 
permit prior to commencement of construction.  I agree, or I agree on behalf of the applicant, to operate and maintain the 
permitted system unless the permitting agency authorizes transfer of the permit to a responsible operation entity.  I 
understand that knowingly making any false statement or representation in this application is a violation of Section 
373.430, F.S. and 18 U.S.C. Section 1001. 
 
Robert H. Kinsey, Director of Operations Support (See Attachment A-7) 
Typed/Printed Name of Applicant (If no Agent is used) or Agent (If one is so authorized below) 
 
________________________________________________________     _________ 
Signature of Applicant/Agent                           Date 
      
(Corporate Title if applicable) 
 
AN AGENT MAY SIGN ABOVE ONLY IF THE APPLICANT COMPLETES THE FOLLOWING: 
 
B. I hereby designate and authorize the agent listed above to act on my behalf, or on behalf of my corporation, as 
the agent in the processing of this application for the permit and/or proprietary authorization indicated above; and to 
furnish, on request, supplemental information in support of the application.  In addition, I authorize the above-listed agent 
to bind me, or my corporation, to perform any requirements which may be necessary to procure the permit or authorization 
indicated above.  I understand that knowingly making any false statement or representation in this application is a 
violation of Section 373.430, F.S. and 18 U.S.C. Section 1001. 
 
Not Applicable        
Typed/Printed Name of Applicant   Signature of Applicant    Date  
 
_____ 
(Corporate Title if applicable) 
 
Please note:  The applicant's original signature (not a copy) is required above. 
 
PERSON AUTHORIZING ACCESS TO THE PROPERTY MUST COMPLETE THE FOLLOWING: 
 
C. I either own the property described in this application or I have legal authority to allow access to the property, 
and I consent, after receiving prior notification, to any site visit on the property by agents or personnel from the 
Department of Environmental Protection, the Water Management District and the U.S. Army Corps of Engineers 
necessary for the review and inspection of the proposed project specified in this application.  I authorize these agents or 
personnel to enter the property as many times as may be necessary to make such review and inspection.  Further, I agree to 
provide entry to the project site for such agents or personnel to monitor permitted work if a permit is granted. 
 
Not Applicable        
Typed/Printed Name of Applicant   Signature of Applicant    Date  
 
      
(Corporate Title if applicable) 
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SECTION B 
 

INFORMATION FOR NOTICED 
GENERAL ENVIRONMENTAL RESOURCE PERMITS 

 
INSTRUCTIONS:  To qualify for a Noticed General Permit (NGP) for specific activities, the project must strictly comply 
with all of the terms, conditions, requirements, limitations and restrictions applicable to the desired NGP.  A summary of 
the types of NGP's available is contained in Attachment 2.  Carefully review the rule section of the NGP for which you are 
applying to ensure that your project meets the requirements of that NGP.  Please complete Section A and submit it along 
with the information required in this Section (on 81/2" x 11" paper). 
 
1. Indicate the project boundaries on a USGS quad map, reduced or enlarged as necessary to legibly show the entire 
project.  If not apparent from the quad map, provide a location map (in sufficient detail to allow a person unfamiliar with 
the site to find it), containing a north arrow and a graphic scale and showing the boundary of the proposed activity and 
Section(s), Township(s), and Range(s).  
 
2. A legible site plan showing the following features: 
 
a) property boundaries and dimensions 
b) name and location of any adjoining public streets or roads 
c) location and dimensions of all existing structures 
d) label all impervious and pervious area 
 and indicate their size (area) 
e) the direction of drainage relative to the proposed improvements (using arrows) 
f) locations of all proposed works 
g) permanent and temporary erosion, sedimentation and turbidity controls 
h) boundaries of wetlands and other surface waters, identifying open water areas 
i) boundary area and volume of all temporary and permanent earthwork, including pre and post construction grades 
   
3. Description of wetland or aquatic habitat . 
 
4. Construction methods and schedule. 
 
5. Additional information that would show that you qualify for the general permit, addressing all the parameters, 
thresholds and conditions required in the general permit.  Errors and omissions will be identified within 30 days by the 
processing agency. 
 
6. Provide the rule section number of the NGP for which you are applying. 
 
7. The construction plans and supporting calculations must be signed, sealed, and dated by an appropriate registered 
professional as required by the relevant statutory provisions when the design of the system requires the services of an 
appropriate registered professional.
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SECTION C 

 
Environmental Resource Permit Notice of Receipt of Application 

 
Note:  this form does not need to be submitted for noticed general permits. 
This information is required in addition to that required in other sections of the application.  Please submit five copies of 
this notice of receipt of application and all attachments with the other required information.  Please submit all information 
on 8 1/2" x 11" paper. 
 
Project Name     Ona Mine 
County    Hardee 
Owner    IMC Phosphates and Others (Please refer to Table A-1 and Map A-1) 
Applicant:   IMC Phosphates 
Applicant's Address:  Post Office Box 2000, Mulberry, Florida  33860 
                        
1. Indicate the project boundaries on a USGS quadrangle map. Attach a location map showing the boundary of the 
proposed activity.  The map should also contain a north arrow and a graphic scale; show Section(s), Township(s), and  
Range(s); and must be of sufficient detail to allow a person unfamiliar with the site to find it. 
 
2. Provide the names of all wetlands, or other surface waters that would be dredged, filled, impounded, diverted, 
drained, or would receive discharge (either directly or indirectly), or would otherwise be impacted by the proposed 
activity, and specify if they are in an Outstanding Florida Water or Aquatic Preserve:    
  
Please refer to Map C-3 and Attachment C-1.  There are no Outstanding Florida Waters or Aquatic Preserves on the Ona 
Mine project site. 
    
3. Attach a depiction (plan and section views), which clearly shows the works or other facilities proposed to be 
constructed. Use multiple sheets, if necessary.  Use a  scale sufficient to show the location and type of works. 
 
4. Briefly describe the proposed project (such as "construct dock with boat shelter", "replace two existing culverts", 
"construct surface water management system to serve 150 acre residential development"): 
  
Please refer to Attachment C-2. 
 
5. Specify the acreage of wetlands or other surface waters, if any, that are proposed to be  filled, excavated, or 
otherwise disturbed or impacted by the proposed activity: 
 
 filled +/- 2,765  ac.; +/- 2,765  excavated ac.;  
 
 other impacts N/A  ac. 
 
6. Provide a brief statement describing any proposed mitigation for impacts to wetlands and other surface waters 
(attach additional sheets if necessary): 
 Please refer to Attachment C-2 for a summary of proposed mitigation and Attachment A-2 for a detailed 
description. 
 
 FOR AGENCY USE ONLY 
Application Name:                                                                                   
Application Number:                                                                                 
Office where the application can be inspected:  
 
Note to Notice recipient:  The information in this notice has been submitted by the applicant, and has not been verified by the agency.  It may be incorrect, 
incomplete or may be subject to change. 
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SECTION D 
 

INFORMATION REQUIRED FOR STANDARD GENERAL OR INDIVIDUAL 
ENVIRONMENTAL RESOURCE PERMIT APPLICATIONS RELATED 

TO A SINGLE FAMILY DWELLING UNIT 
 
Complete this Section only if your project does not qualify for an exemption or noticed general permit. The information 
requested below is only for projects related to an individual, single family dwelling unit, duplex, triplex, or quadruplex 
which is not part of a larger common plan of development  proposed by the applicant.  Please contact the local office of 
the DEP or WMD if you are unsure whether your project would fit this description. 
 
PLEASE SUBMIT ALL INFORMATION ON 8 1/2" by 11" PAPER 
 
A. SITE INFORMATION 
 
1. Directions:  Provide written directions to the property.  
 
2. Specify how the location of the proposed work is marked on site:  for example, the center line of the road is 
flagged, string running between stakes identifies bulkhead location, etc. 
 
B. DRAWINGS 
 Drawings should be of sufficient detail to clearly show the existing physical conditions of the site, and the extent, 
type, and location of the proposed activities.  The drawings should clearly show waters/wetlands to be impacted, either 
temporarily or permanently.  Any water/wetland areas proposed to be created, enhanced, restored, preserved, or which will 
remain undisturbed should be clearly identified and labeled.  The following drawings are required: 
 
 1. PLAN VIEW (TOP VIEW) 
 
 This shows the work as viewed from above.  A survey of the project site is very useful as a starting point for 
preparing plan views of the project.  Include the following: 
 
 a. Applicant name, property line, north arrow and graphic scale or dimensions of proposed work on each 
drawing sheet. 
 
 b. Representative land elevations (spot elevations or contour lines) referred to National Geodetic Vertical 
Datum (NGVD), as is used on the USGS contour maps. 
 
 c. The limits of wetlands and other surface waters and the limits of open water areas in the vicinity of the 
proposed work. Describe how the wetland limits were determined. If there has ever been a jurisdictional declaratory 
statement, a formal wetland determination, a formal determination, validated informal determination, or a revalidated 
jurisdictional determination, provide the identifying number.   
 
 d. All proposed work, including dredging, filling or structures. Where possible, differentiate between 
work in open water, marshes, swamps, or tidal flats and uplands. 
   
 e. Show selected water depths in and adjacent to the project site. For dock projects, show water depths at 
all mooring sites.  These depths should be determined at approximate mean low water (MLW) or seasonal low water.  
Include the approximate tidal range (the difference between approximate mean high water (MHW) elevation and 
approximate MLW elevation) if the project is in a tidal waterbody. 
 
 f. Label all existing structures in wetlands or other surface waters at or adjacent to the proposed activity, 
such as docks, bulkheads, riprap, or buildings. 
 
 g. If dredging or dewatering is involved, show the location of proposed disposal or containment sites.  
Include any levees, control structures or other methods for retaining or detaining return water.  Also include locations of 
discharge sites where appropriate. (Note that a consumptive or water use permit may be required for dewatering.) 
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 h. For piling supported structures over wetlands or other surface waters, show the entire structure.  
Indicate the location of any aquatic vegetation in the vicinity of the proposed structure. 
 
 i. Show distance between the most waterward point of the proposed facility and the nearest edge of any 
navigation channel, where appropriate.  If the project is on a waterway that has a federally maintained channel, a survey 
may be required to establish the distance from the waterward points of the structure to the near edge of the federal channel. 
 Also indicate the width of the waterway. 
 
 j. Clearly show the locations of all corresponding cross-sectional or profile views on the plan view 
drawings. 
 
2. CROSS-SECTIONAL AND PROFILE VIEWS 
 
The cross-sectional view should show a "cut-away" end or middle view of the project, while the profile view should show 
a side view as if cut length-wise.  All drawings should include: 
 
 a. Applicant name and graphic horizontal and vertical scales or dimensions of the proposed work on each 
drawing sheet. 
 
 b. Show approximate mean or seasonal (high and low) water line elevations referenced to NGVD.   
 
C. PROJECT DETAILS 
 
Provide a detailed description of the proposed project, including the following: 
 
 1. The type of activity that is proposed, how the activity will be conducted, construction techniques and 
sequencing, including equipment to be used, and methods for moving the equipment to and from the site. For projects that 
involve any dredging or excavation, describe the method of excavation, the type of material to be excavated, and the 
disposal location for the excavated material.  State whether dredged material is to be placed (either temporarily or 
permanently) in a wetland or other surface water. Indicate the time period any temporary structures will be in place. 
 
 2. The acreage (or square footage) of excavation and fill and differentiate between temporary and 
permanent work. 
  
 3. Methods for controlling turbidity (muddy water caused by erosion or work in the water). 
 
 4. Methods for stabilizing any slopes that will be created or disturbed during construction, including times 
expected to elapse before stabilization is performed.  Describe both temporary and permanent stabilization methods, such 
as staked hay bales, temporary grass seed, and permanent sod. 
 
 5. If pilings or a seawall are to be installed state whether pilings and seawall slabs are to be installed by 
jetting or driving. 
 
 6. For fill projects, describe the source and type of fill material to be used.  For activities that involve the 
installation of riprap , describe the source, type and size of the rocks, concrete, or other material to be used for the riprap, 
and how these materials are to be placed.  State whether the rocks will be underlain with filter cloth. 
 
 



FORM#: 62-343.900(1) 
FORM TITLE:  JOINT ENVIRONMENTAL 

RESOURCE PERMIT APPLICATION 
DATE:  October 3, 1995 

 

 

1

SECTION E 
 

INFORMATION REQUESTED FOR STANDARD GENERAL, INDIVIDUAL  
AND CONCEPTUAL ENVIRONMENTAL RESOURCE PERMIT APPLICATIONS  

NOT RELATED TO A SINGLE FAMILY DWELLING UNIT 
 
 
Please provide the information requested below if the proposed project requires either a standard general, individual, or 
conceptual approval environmental resource permit and is not related to an individual, single family dwelling unit, duplex 
or quadruplex. The information listed below represents the level of information that is usually required to evaluate an 
application. The level of information required for a specific project will vary depending on the nature and location of the 
site and the activity proposed.  Conceptual approvals generally do not require the same level of detail as a construction 
permit.  However, providing a greater level of detail will reduce the need to submit additional information at a later date. If 
an item does not apply to your project, proceed to the next item.  Please submit all information that is required by the 
Department on either 8 1/2 in. X 11 in. paper or 11 in. X 17 in. paper.  Larger drawings may be submitted to supplement 
but not replace these smaller drawings. 
 
I.  Site Information  
 
 A. Provide a map(s) of the project area and vicinity delineating USDA/SCS soil types. 
 
 B. Provide recent aerials, legible for photo interpretation with a scale of 1" = 400 ft, or more detailed,  with 
project boundaries delineated on the aerial.   
 
 C. Identify the seasonal high water or mean high tide elevation and normal pool or mean low tide elevation 
for each on site wetland or surface water, including receiving waters into which runoff will be discharged.  Include dates, 
datum, and methods used to determine these elevations. 
 
 D. Identify the wet season high water tables at the locations representative of the entire project site. 
Include dates, datum, and methods used to determine these elevations. 
 
II. Environmental Considerations 
 
 A. Provide results of any wildlife surveys that have been conducted on the site, and provide any comments 
pertaining to the project from the Florida Game and Fresh Water Fish Commission and the U.S. Fish and Wildlife Service. 
 
 B. Provide a description of how water quantity, quality, hydroperiod, and habitat will be maintained in on-
site wetlands and other surface waters that will be preserved or will remain undisturbed. 
 
 C. Provide a narrative description of any proposed mitigation plans, including purpose, maintenance, 
monitoring, and construction sequence and techniques, and estimated costs. 
 
 D. Describe how boundaries of wetlands or other surface waters were determined. If there has ever been a 
jurisdictional declaratory statement, a formal wetland determination, a formal determination, a validated informal 
determination, or a revalidated jurisdictional determination, provide the identifying number. 
 
 E. Impact Summary Tables: 
 
 1. For all projects, complete Tables 1, 2 and 3 as applicable. 
 
 2. For docking facilities or other structures constructed over wetlands or other surface waters, provide the 
information requested in Table 4. 
 
 3. For shoreline stabilization projects, provide the information requested in Table 5. 
 
III. Plans 
 



FORM#: 62-343.900(1) 
FORM TITLE:  JOINT ENVIRONMENTAL 

RESOURCE PERMIT APPLICATION 
DATE:  October 3, 1995 

 

 

2

 Provide clear, detailed plans for the system including specifications, plan (overhead) views, cross sections (with 
the locations of the cross sections shown on the corresponding plan view), and profile (longitudinal) views of the proposed 
project.  The plans must be signed and sealed by a an appropriate registered professional as required by law.   Plans must 
include a scale and a north arrow. These plans should show the following: 
 
 A. Project area boundary and total land area, including distances and orientation from roads or other land 
marks; 
 
 B. Existing land use and land cover (acreage and percentages), and on-site natural communities, including 
wetlands and other surface waters, aquatic communities, and uplands.  Use the Florida Land Use Cover & Classification 
System (FLUCCS)(Level 3) for projects proposed in the South Florida Water Management District, the St. Johns River 
Water Management District, and the Suwannee River Water Management District and use the National Wetlands 
Inventory (NWI) for projects proposed in the Southwest Florida Water Management District. Also identify each 
community with a unique identification number which must be consistent in all exhibits.  
 
 C. The existing topography extending at least 100 feet off the project area, and including adjacent 
wetlands and other surface waters.  All topography shall include the location and a description of known benchmarks, 
referenced to NGVD.  For systems waterward of the mean high water (MHW) or seasonal high water lines, show water 
depths, referenced to mean low water (MLW) in tidal areas or seasonal low water in non-tidal areas, and list the range 
between MHW and MLW. For docking facilities, indicate the distance to, location of, and depths of the nearest 
navigational channel and access routes to the channel. 
   
 D. If the project is in the known flood plain of a stream or other water course, identify the following:  1) 
the flood plain boundary and approximate flooding elevations; and 2) the 100-year flood elevation and floodplain 
boundary of any lake, stream or other watercourse located on or adjacent to the site; 
 
 E. The boundaries of wetlands and other surface waters within the project area.  Distinguish those 
wetlands and other surface waters that have been delineated by any binding jurisdictional determination; 
 
 F. Proposed land use, land cover  and natural communities (acreage and percentages), including wetlands 
and other surface waters, undisturbed uplands, aquatic communities, impervious surfaces, and water management areas. 
Use the same classification system and community identification number used in III (B) above.  
 
 
 G. Proposed impacts to wetlands and other surface waters, and any proposed connections/outfalls to other 
surface waters or wetlands; 
 
 H. Proposed buffer zones; 
 
 I. Pre- and post-development drainage patterns and basin boundaries showing the direction of flows, 
including any off-site runoff being routed through or around the system; and connections between wetlands and other 
surface waters; 
 
 J. Location of all water management areas with details of size, side slopes, and designed water depths; 
 
 K. Location and details of all water control structures, control elevations, any seasonal water level 
regulation schedules; and the location and description of benchmarks (minimum of one benchmark per structure); 
 
 L. Location, dimensions and elevations of all proposed structures, including docks, seawalls, utility lines,  
roads, and buildings; 
 
 M. Location, size, and design capacity of the internal water management facilities; 
 
 N. Rights-of-way and easements for the system, including all on-site and off-site areas to be reserved for 
water management purposes, and rights-of-way and easements for the existing drainage system, if any; 
 
 O. Receiving waters or surface water management systems into which runoff from the developed site will 
be discharged; 
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 P. Location and details of the erosion, sediment and turbidity control measures to be implemented during 
each phase of construction and all permanent control measures to be implemented in post-development conditions; 
 
 Q. Location, grading, design water levels, and planting details of all mitigation areas; 
 
 R. Site grading details, including perimeter site grading; 
 
 S. Disposal site for any excavated material, including temporary and permanent disposal sites; 
 
 T. Dewatering plan details; 
 
 U. For marina facilities, locations of  any sewage pumpout facilities, fueling facilities, boat repair and 
maintenance facilities, and fish cleaning stations; 
 
 V. Location and description of any nearby existing offsite features which might be affected by the 
proposed construction or development such as stormwater management ponds, buildings or other structures, wetlands or 
other surface waters. 
 
 W. For phased projects, provide a master development plan. 
 
IV. Construction Schedule and Techniques  
 
Provide a construction schedule, and a description of construction techniques, sequencing and equipment. This 
information should specifically include the following: 
 
 A. Method for installing any pilings or seawall slabs; 
 
 B. Schedule of implementation of temporary or permanent erosion and turbidity control measures; 
 
 C. For projects that involve dredging or excavation in wetlands or other surface waters, describe the 
method of excavation, and the type of material to be excavated; 
 
 D. For projects that involve fill in wetlands or other surface waters, describe the source and type of fill 
material to be used.  For shoreline stabilization projects that involve the installation of riprap, state how these materials are 
to be placed, (i.e.,  individually or with heavy equipment) and whether the rocks will be underlain with filter cloth; 
 
 E. If dewatering is required, detail the dewatering proposal including the methods that are proposed to 
contain the discharge, methods of isolating dewatering areas, and indicate the period dewatering structures will be in place 
(Note:  a consumptive use or water use permit may by required); 
 
 F. Methods for transporting equipment and materials to and from the work site.  If barges are required for 
access, provide the low water depths and draft of the fully loaded barge;  
 
 G. Demolition plan for any existing structures to be removed; and 
 
 H. Identify the schedule and party responsible for completing monitoring, record drawings, and as-built 
certifications for the project when completed. 
 
V. Drainage Information  
 
 A. Provide pre-development and post-development drainage calculations, signed and sealed by an 
appropriate registered professional,  as follows: 
 
 1. Runoff characteristics, including area, runoff curve number or runoff coefficient, and time of 
concentration for each drainage basin; 
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 2. Water table elevations (normal and seasonal high) including aerial extent and magnitude of any 
proposed water table draw down; 
 
 3. Receiving water elevations (normal, wet season, design storm); 
 
 4. Design storms used including rainfall depth, duration, frequency, and distribution; 
 
 5. Runoff hydrograph(s) for each drainage basin, for all required design storm event(s); 
 
 6. Stage-storage computations for any area such as a reservoir, close basin, detention area, or channel, 
used in storage routing; 
 
 7. Stage-discharge computations for any storage areas at a selected control point, such as control structure 
or natural restriction; 
 
 8. Flood routings through on-site conveyance and storage areas; 
 
 9. Water surface profiles in the primary drainage system for each required design storm event(s); 
  
 10. Runoff peak rates and volumes discharged from the system for each required design storm event(s); 
 
 11. Tail water history and justification (time and elevation); and 
 
 12.  Pump specifications and operating curves for range of possible operating conditions (if used in system). 
   
 B. Provide the results of any percolation tests, where appropriate, and soil borings that are representative 
of the actual site conditions; 
 
 C. Provide the acreage, and percentages of the total project, of the following:  
    
 1. Impervious surfaces, excluding wetlands; 
 
 2. Pervious surfaces (green areas, not including wetlands); 
 
 3. Lakes, canals, retention areas, other open water areas; and 
 
 4.  Wetlands. 
 
 D. Provide an engineering analysis of floodplain storage and conveyance (if applicable), including: 
 
 1. Hydraulic calculations for all proposed traversing works; 
 
 2. Backwater water surface profiles showing upstream impact of traversing works; 
 
 3. Location and volume of encroachment within regulated floodplain(s); and 
 
 4. Plan for compensating floodplain storage, if necessary, and calculations required for determining 
minimum building and road flood elevations. 
 
 E. Provide an analysis of the water quality treatment system including: 
 
 1. A description of the proposed stormwater treatment methodology that addresses the type of treatment, 
pollution abatement volumes, and recovery analysis; and 
 
 2. Construction plans and calculations that address stage-storage and design elevations, which 
demonstrate compliance with the appropriate water quality treatment criteria. 
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 F. Provide a description of the engineering methodology, assumptions and references for the parameters 
listed above, and a copy of all such computations, engineering plans, and specifications used to analyze the system.  If a 
computer program is used for the analysis, provide the name of the program, a description of the program, input and 
output data, two diskette copies, if available, and justification for model selection. 
 
VI.  Operation and Maintenance and Legal Documentation 
 
 A. Describe the overall maintenance and operation schedule for the proposed system. 
 
 B. Identify the entity that will be responsible for operating and maintaining the system in perpetuity if 
different than the permittee, a draft document enumerating the enforceable affirmative obligations on the entity to properly 
operate and maintain the system for its expected life, and documentation of  the entity's financial responsibility for long-
term maintenance.  If the proposed operation and maintenance entity is not a property owner's association, provide proof 
of the existence of an entity, or the future acceptance of the system by an entity which will operate and maintain the 
system.  If a property owner's association is the proposed operation and maintenance entity, provide copies of the articles 
of incorporation for the association and copies of the declaration, restrictive covenants, deed restrictions, or other 
operational documents that assign responsibility for the operation and maintenance of the system.  Provide information 
ensuring the continued adequate access to the system for maintenance purposes.  Before transfer of the system to the 
operating entity will be approved, the permittee must document that the transferee will be bound by all terms and 
conditions of the permit. 
 
 C. Provide copies of all proposed conservation easements, storm water management system easements, 
property owner's association documents, and plats for the property containing the proposed system. 
 
 D. Provide indication of how water and waste water service will be supplied. Letters of commitment from 
off-site suppliers must be included. 
 
 E. Provide a copy of the boundary survey and/or legal description and acreage of the total land area of 
contiguous property owned/controlled by the applicant. 
 
 
VII.  Water Use 
 
 A. Will the surface water system be used for water supply, including landscape irrigation, or recreation. 
 
 B. If a Consumptive Use or Water Use permit has been issued for the project, state the permit number. 
 
 C. If no Consumptive Use or Water Use permit has been issued for the project, indicate if such a permit 
will be required and when the application for a permit will be submitted. 
 
 D. Indicate how any existing wells located within the project site will be utilized or abandoned. 
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TABLE 1 
Project Impact Summary 

WL & SW 
ID 

WL & SW 
TYPE 

WL & SW SIZE 
(ac.) ON SITE 
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WL & SW  
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WL = Wetland;  SW = Surface water;  ID = Identification number, letter, etc. 
Wetland Type: Use an established wetland classification system and, in the comments section below, indicate which classification system is being used. 
Impact Code (Type):  D = dredge; F = fill; H = change hydrology; S = shading; C = clearing; O = other.  Indicate the final impact if more than one impact type is proposed in a given area.  For example, show F only for an area 
that will first be demucked and then backfilled. 
 
Note:  Multiple entries per cell are not allowed, except in the "Mitigation ID" column.  Any given acreage of wetland should be listed in one row only, such that the total of all rows equals the project total for a given category 
(column).  For example, if Wetland No. 1 includes multiple wetland types and multiple impact codes are proposed in each type, then each proposed impact in each wetland type should be shown on a separate row, while the size of 
each wetland type found in Wetland No. 1 should  be listed in only one row. 
    
Comments:                                                                                                                                                                                                                                                                           
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TABLE 2 
ON-SITE MITIGATION SUMMARY 

MITIGATION 
ID 

CREATION RESTORATION ENHANCEMENT WETLAND 
PRESERVE 

UPLAND 
PRESERVE 

OTHER 
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CODES (multiple entries per cell not allowed):  Target Type or Type = target or existing habitat type from an established wetland classification system or land use classification for 
non-wetland mitigation 
 
COMMENTS:                                                                                                            
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TABLE 3 
OFF-SITE MITIGATION SUMMARY 

MITIGATION 
ID 

CREATION RESTORATION ENHANCEMENT WETLAND 
PRESERVE 

UPLAND 
PRESERVE 

OTHER 

����������
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� ���������
����������
����������
� ���������
���������� 

����������

����������
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�������
�������
� ������
�������
�������
� ������
�������

AREA TARGET 
TYPE 

AREA TARGET 
TYPE 

AREA TARGET 
TYPE 

AREA TARGET 
TYPE 

AREA TARGET 
TYPE 

AREA TARGET 
TYPE 

��������

Not Applicable                                                                         
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              

PROJECT 
TOTALS: 
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CODES (multiple entries per cell not allowed): 
 Target Type=target or existing habitat type from an established wetland classification system or land use classification for non-wetland mitigation 
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TABLE 4 
DOCKING FACILITY SUMMARY 

Type of Structure* Type of 
Work** 

Number of 
Identical Docks 

Length 
(feet) 

Width (feet) Height 
(feet) 

Total square 
feet over 
water 

Number of 
slips 

Not Applicable                                           

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

 TOTALS: Existing Proposed 

 *Dock, Pier, Finger Pier, or other structure (please specify what 
type) 

Number of Slips             

 **New, Replaced, Existing (unaltered), Removed, or 
Altered/Modified 

Square Feet over the 
water 

            

Use of Structure: 
      
   
Will the docking facility provide:  
 

Live-aboard Slips?  If yes,  Number:      
Fueling Facilities:  If yes, Number      
Sewage Pump-out Facilities?  If yes, Number:                                       
Other Supplies or Services Required for Boating (excluding refreshments, bait and tackle)  
  Yes  No 

 
Type of Materials for Decking and Pilings (i.e., CCA, pressure treated wood, plastic, or concrete) 
 

Pilings         
Decking       
Proposed Dock-Plank Spacing (if applicable)       

 
Proposed Size (length and draft), Type, and Number of Boats Expected to Use or Proposed to be Mooring at the 
facility)      
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Table 5: SHORELINE STABILIZATION  
IF YOU ARE CONSTRUCTING A SHORELINE STABILIZATION PROJECT, PLEASE PROVIDE THE 

FOLLOWING: 

Type of Stabilization 
Being Done 

Length (in 
feet) of 
New 

Length (in 
feet) of 
Replaced 

Length (in 
feet) of 
Repaired 

Length (in 
feet) of 
Removed 

Slope: 
H:  
V: 

Width of 
the Toe (in 
feet) 

Vertical Seawall Not 
Applicable 

                              

Seawall plus Rip-
Rap 

                                    

Rip-Rap                                     

Rip-Rap plus 
Vegetation 

                                    

Other Type of 
Stabilization Being 
Done:      
 

                                    

 
Size of the Rip Rap:       
 
Type of Rip Rap:      
 
COMMENTS: 
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SECTION F 
 Information for Mitigation Banks  
 
Please provide the information requested below if you are applying for a mitigation bank permit or a mitigation bank 
conceptual approval. 
 
A. General Site Conditions.  Provide the following: 
 

1. A map, at regional scale, of the mitigation bank in relation to the regional watershed and proposed 
mitigation service area. 
 
2. A vicinity map showing the mitigation bank in relation to adjacent lands and off-site areas of ecological 
or hydrologic significance which could affect the long term viability or ecological value of the bank; 
 
3. A recent aerial photo of the mitigation bank (no photocopies) identifying boundaries of the project area; 
 
4. A highway map showing points of access to the mitigation bank for site inspection; 
 
5. A legal description of the proposed mitigation bank; 
 
6. A description and assessment of current site conditions including: 

  
(a) a soils map of the mitigation bank site; 
(b) a topographic map of the mitigation bank site and adjacent hydrologic contributing and 
receiving areas; 
(c) a hydrologic features map of the mitigation bank and adjacent hydrologic contributing and 
receiving areas; 
(d) current hydrologic conditions in the mitigation bank site; 
(e) a vegetation map of the mitigation bank site; 
(f) ecological benefits currently provided to the regional watershed by the mitigation bank site; 
(g) adjacent lands, including existing land uses and conditions, projected land uses according to 
comprehensive plans adopted pursuant to Chapter 163, F.S., by local governments having jurisdiction, 
and any special designations or classifications associated with adjacent lands or waters; 
(h) a disclosure statement of any material fact which may affect the contemplated use of the 
property; and 
(i) a Phase I environmental audit of the property (not required for a Conceptual Approval). 

 
 
B. Mitigation Bank Information 
 

1. A description of the ecological significance of the proposed mitigation bank to the regional watershed 
in which it is located. 
 
2. A mitigation plan describing the actions proposed to establish, construct, operate, manage and maintain 
the mitigation bank including: 

 
(a) construction-level drawings detailing proposed topographic alterations and all structural 
components associated with proposed activities (not required for a Conceptual Approval); 
(b) proposed construction activities, including a detailed schedule for implementation (not 
required for a Conceptual Approval); 
(c) the proposed vegetation planting scheme and detailed schedule for implementation; 
(d) measures to be implemented during and after construction to avoid adverse impacts related to 
proposed activities; 
(e) a detailed long-term management plan comprising all aspects of operation and maintenance, 
including water management practices, vegetation establishment, exotic and nuisance species control, 
fire management, and control of access; and 
(f) a proposed monitoring plan to demonstrate mitigation success. 
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3. An assessment of improvement or changes in ecological value anticipated as a result of proposed 
mitigation actions including: 

 
(a) a description of anticipated site conditions in the mitigation bank after the mitigation plan is 
successfully implemented; 
(b) a comparison of current fish and wildlife habitat to expected habitat after the mitigation plan 
is successfully implemented; and 
(c) a description of the expected ecological benefits to the regional watershed. 

 
4. Evidence of sufficient legal or equitable interest in the property which is to become the mitigation bank 
to meet the requirements of the Applicant's Handbook / Basis of Review (not required for a Conceptual 
Approval). 
  
5. Draft documentation of financial responsibility meeting the requirements of the Applicant's Handbook / 
Basis of Review (not required for a Conceptual Approval). 
  
6. Any engineering calculations and/or computer modeling (such as hydrograph or staging) needed to 
assess the effects of the project on the hydrologic characteristics of the mitigation bank site and upstream and 
downstream areas. 
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  SECTION G 
 Application for Authorization to Use Sovereign Submerged Lands 
 
Part 1: Sovereign Submerged Lands title information (see Attachment 5 for an explanation).  Please read and answer the 
applicable questions listed below: 
 
A. I have a sovereign submerged lands title determination from the Division of State Lands which indicates that the 
proposed project is NOT ON sovereign submerged lands (Please attach a copy of the title determination to the 
application). Yes  No  
 

• If you answered Yes to Question A and you have attached a copy of the Division of State Lands Title 
Determination to this application, you do not have to answer any other questions under Part I or II of Section 
G. 

 
B. I have a sovereign submerged lands title determination from the Division of State Lands which indicates that the 
proposed project is ON sovereign submerged lands (Please attach a copy of the title determination to the application).    
 Yes  No  
 

• If you answered yes to question B please provide the information requested in Part II.  Your application will 
be deemed incomplete until the requested information is submitted. 

 
C. I am not sure if the proposed project is on sovereign submerged lands (please check here).   
 

• If you have checked this box department staff will request that the Division of State Lands conduct a title 
determination.  If the title determination indicates that the proposed project or portions of the project are 
located on sovereign submerged lands you will be required to submit the information requested in Part II of 
this application.  The application will be deemed incomplete until the requested information is submitted. 

 
D. I am not sure if the proposed project is on sovereign submerged lands and I DO NOT WISH to contest the 
Department's findings (please check here).  
 

• If you have checked this box refer to Part II of this application and provide the requested information.  The 
application will be deemed incomplete until the requested information is submitted. 

 
E. It is my position that the proposed project is NOT on sovereign submerged lands (please check here)  
 

• If you have evidence that indicates that the proposed project is not on sovereign submerged lands please 
attach the documentation to the application.  If the Division of State Lands title determination indicates that 
your proposed project or portion of your proposed project are on sovereign submerged lands you will be 
required to provide the information requested in Part II of this application. 

 
F. If you wish to contest the findings of the title determination conducted by the Division of State Lands please 
contact the Department of Environmental Protection's Office of General Counsel.  Your proposed project will be deemed 
incomplete until either the information requested in Part II is submitted or a legal ruling indicates that the proposed project 
is not on sovereign submerged lands. 
 
Part II: If you were referred to this section by Part I, please provide this additional information.  Please note that if your 
proposed project is on sovereign submerged lands and the below requested information is not provided, your application 
will be considered incomplete. 
 
A. Provide evidence of title to the subject riparian upland property in the form of a recorded deed, title insurance, 
legal opinion of title, or a long-term lease which specifically includes riparian rights.  Evidence submitted must 
demonstrate that the application has sufficient title interest in the riparian upland property. 
 
B. Provide a detailed statement describing the existing and proposed upland uses and activities.  For commercial 
uses, indicate the specific type of activity, such as marina, ship repair, dry storage (including the number of storage 
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spaces), commercial fishing/seafood processing, fish camp, hotel, motel resort restaurant, office complex, manufacturing 
operation, etc. 
 
 For rental operations, such as trailer or recreational vehicle parks and apartment complexes, indicate the number 
of wet slip units/spaces available for rent or lease and describe operational details (e.g., are spaces rented on a month-to-
month basis or through annual leases). 
 
 For multi-family residential developments, such as condominiums, townhomes, or subdivisions, provide the 
number of living units/lots and indicate whether or not the common property (including the riparian upland property) is or 
will be under the control of a homeowners association. 
 
 For projects sponsored by a local government, indicate whether or not the facilities will be open to the general 
public.  Provide a breakdown of any fees that will be assessed, and indicate whether or not such fees will generate revenue 
or will simply cover costs associates with maintaining the facilities. 
 
C. Provide a detailed statement describing the existing and proposed activities located on or over the sovereign 
submerged lands at the project site.  This statement must include a description of docks and piers, types of vessels (e.g., 
commercial fishing, liveaboards, cruise ships, tour boats), length and draft of vessels, sewage pumped facilities, fueling 
facilities, boat hoists, boat ramps, travel lifts, railways, and any other structure or activities existing or proposed to be 
located waterward of the mean/ordinary high water line. 
 
 If slips are existing and/or proposed, please indicate the number of powerboat slips and sailboat slips and the 
percentage of those slips available to the general public on a "first come, first served" basis.  This statement must include a 
description of channels, borrow sites, bridges, groins, jetties, pipelines, or other utility crossings, and any other structures 
or activities existing or proposed to be located waterward of the mean/ordinary high water line.  For shoreline stabilization 
activities, this statement must include a description of seawalls, bulkheads, riprap, filling activities, and any other structure 
or activities existing or proposed to be located along the shoreline. 
 
D. Provide the linear footage of shoreline at the mean/ordinary high water line owned by the application which 
borders sovereign submerged lands. 
 
E. Provide a recent aerial photo of the area.  A scale of 1"=200' is preferred.  Photos are generally available at 
minimal cost from your local government property appraiser's office or from district Department of Transportation offices. 
 Indicate on the photo the specific location of your property/project site. 
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Consents of Use 
 

 Aerial Utility Crossing w/no support structures on sovereign submerged lands 
 Private Dock 
 Public Dock 
 Multi-family Dock 
 Fishing Pier (private or Multi-family) 
 Private Boat Ramp 
 Sea Wall 
 Dredge 
 Maintenance Dredge 
 Navigation Aids/Markers 
 Artificial Reef 
 Riprap 
 Public Boat Ramp 
 Public Fishing Pier 
 Repair/Replace Existing Public Fishing Pier 
 Repair/Replace Existing Private Dock 
 Repair/Replace Existing Public Dock 
 Repair/Replace Existing Multi-family Dock 
 Repair/Replace Existing Fishing Pier (Private or Multi-family) 
 Repair/Replace Existing Private Boat Ramp 
 Repair/Replace Existing Sea Wall, Revetments, or Bulkheads 
 Repair/Replace/Modify structures/activities within an exiting lease, easement, management agreement or use 

agreement area or repair/replace existing grandfathered structures 
 Repair/Replace Existing Public Boat Ramp 

 
 
Miscellaneous 
 

 Biscayne Bay Letters of Consistency/Inconsistency w/258.397, F.S. 
 Management Agreements - Submerged Lands 
 Reclamation 
 Purchase of Filled, Formerly Submerged Lands 
 Purchase of Reclaimed Lake Bottom 
 Treasure Salvage 
 Insect Control Structures/Swales 
 Miscellaneous projects which do not fall within the activity codes listed above 
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 FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
  
 ATTACHMENTS TO FORM 62-343.900(1): 
 JOINT APPLICATION FOR 
 ENVIRONMENTAL RESOURCE PERMIT 
 AUTHORIZATION TO USE SOVEREIGN SUBMERGED LANDS 
 FEDERAL DREDGE AND FILL PERMIT 
  
Attachment Title       Effective Date   
No. 
 
1  DEP and WMD Permitting Responsibilities   October 3, 1995 
 
2  Summary of Activities Typically    October 3, 1995 
  Authorized by Each Permit Type 
 
3  Permit Application Processing Fees    October 3, 1995 
 
4  Mailing instructions for submitting ERP   October 3, 1995 
  applications to DEP, with Map Showing 
  the DEP District Boundaries and Addresses  
    
5  Proprietary v. Regulatory Authorization   October 3, 1995 
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 PROPRIETARY PROJECT DESCRIPTIONS 
 
Please check the most applicable activity which applies to your project(s): 
 
Leases 
 

 Commercial marinas (renting wet slips) including condos, etc., if 50% or more of their wet slips are available to 
the general public 

 Public/Local governments 
 Yacht Clubs/Country Clubs (when a membership is required) 
 Condominiums (requires upland ownership) 
 Commercial Uplands Activity (temporary docking and/or fishing pier associated with upland revenue generating 

activities, i.e., restaurants, hotels, motels) for use of the customer at not charge 
 Miscellaneous Commercial Upland Enterprises where there is a charge associated with the use of overwater 

structure (Charter Boats, Tour Boats, Fishing Piers) 
 Ship Building/Boat Repair Service Facilities 
 Commercial Fishing Related (Offloading, Seafood Processing) 
 Private Single-family Residential Docking Facilities; Townhome Docking Facilities; Subdivision Docking 

Facilities (upland lots privately owned) 
 
Public Easements and Use Agreements 
 

 Miscellaneous Public Easements and Use Agreements 
 Bridge Right-of-way (DOT, local government) 
 Breakwater of groin 
 Subaqueous Utility Cable (TV, telephone, electrical) 
 Subaqueous Outfall or Intake 
 Subaqueous Utility Water/Sewer 
 Overhead Utility w/Support Structure on Sovereign Submerged Lands 
 Disposal Site for Dredged Material 
 Pipeline (gas) 
 Borrow Site 

 
Private Easements 
 

 Miscellaneous Private Easements 
 Bridge Right-of-way 
 Breakwater Groin 
 Subaqueous Utility Cable (TV, telephone, electrical) 
 Subaqueous Outfall or Intake 
 Subaqueous Utility Water/Sewer 
 Overhead Utility Crossing 
 Disposal Site for Dredged Material 
 Pipeline (gas) 
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 Attachment  1 to Instructions for Joint  
 Summary of DEP and WMD Permitting Responsibilities 
 
The Department of Environmental Protection ("Department" or "DEP") is responsible for issuing (or denying) permits for 
some types of activities.  The Water Management Districts ("WMDs") issue (or deny) the remaining types.  You must 
submit your permit application to the agency which is responsible for permitting your proposed activities.  This summary 
covers typical cases; applicants with non-typical situations or who need further clarification should contact the nearest 
DEP or WMD office. 
 
THE DEPARTMENT is responsible for reviewing and taking agency action on the following activities (including 
compliance and enforcement): 
 
• Systems designed to accommodate only one single-family dwelling unit, duplex, triplex, or quadruplex on a 

contiguous ownership of property of five acres or less, provided the single-family dwelling unit, duplex, triplex, 
or quadruplex is not part of a larger common plan of development or sale proposed by the applicant.  The term 
"system" means a stormwater management system, dam, impoundment, reservoir, appurtenant work or works, or 
any combination thereof, including dredged or filled areas.  This term includes the construction of docks, 
seawalls, structures, and all other types of dredging or filling in surface waters and wetlands. 

 
• Projects that also need a waste treatment or management permit from DEP: 

- Solid waste (except certain activities that qualify for general permits) 
- Hazardous waste (except where the storage of hazardous waste is an incidental part of  the facility) 
- Domestic wastewater (except for certain applications) 
- Industrial wastewater (except certain activities that qualify for general permits)  

 
• All mining projects (excluding borrow pits). 
 
• Power plants and electrical distribution and transmission lines, including associated facilities 
 
• Communication cables and lines. 
 
• Natural gas or petroleum exploration activities and facilities, and product pipelines. 
 
• Docking facilities involving the creation of 10 or more new boat slips, including adjacent docking-related 

development and associated navigational dredging, except where the docking facility and associated navigational 
dredging is part of a larger plan of other commercial or residential development that has received or requires a 
permit under Part IV of Chapter 373, F.S.  The term "adjacent docking-related development" includes parking 
areas for the docking facility, dry storage facilities, boat sales and supply facilities, maintenance and repair 
facilities, associated seafood loading and processing facilities, restaurants, and harbor master and marina 
administration facilities. 

 
• Activities proposed in whole or in part seaward of the coastal construction control line.    
 
• Navigational dredging conducted by governmental entities. 
 
• Seaports and adjacent seaport-related development where the applicant or property owner is a port authority. 
 
• The following activities in wetlands and other surface waters when such activities are not part of a larger plan of 

development: boat ramps, ski jumps, ski slalom courses, aids to navigation, mooring buoys and fields, piling 
supported structures which are not physically connected to uplands, estuarine and marine aquaculture facilities, 
fish attractors, artificial reefs, treasure salvage, and archaeological research or exploration. 

 
•  Temporary systems for commercial film productions. 
 
• High speed rail facilities. 
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• Magnetic levitation demonstration projects. 
 
• Mitigation banks primarily for: mining or power production; governmental solid waste facilities; governmental 

domestic wastewater facilities; industrial waste facilities; communication cables and lines; natural gas or 
petroleum exploration activities and facilities; and product pipelines; navigational dredging projects conducted 
by governmental entities; seaports; and modifications of permits previously issued by the Department. 

 
• Modification of permits issued by the Department.  If the permit has been modified, the agency that issued the 

last modification to the permit shall process the modification.  Modifications to Management and Storage of 
Surface Waters (MSSW) Permits shall be processed by the appropriate Water Management District, except that 
the Department shall process modifications of MSSW permits for solid waste facilities and mining projects. 

 
• All applications for wetland resource permits within the territory of the Northwest Florida Water Management 

District. 
 

THE SOUTH FLORIDA, SOUTHWEST FLORIDA, ST. JOHNS RIVER, AND SUWANNEE RIVER WATER 
MANAGEMENT DISTRICTS are responsible for reviewing and taking agency action (including compliance and 
enforcement) on all other Environmental Resource Permit Applications.  THE NORTHWEST FLORIDA WATER 

MANAGEMENT DISTRICT is responsible for reviewing and taking agency action (including compliance and 
enforcement) for agriculture and silviculture activities. 
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Attachment 2 to Instructions for Joint Application 
Summary of Activities Typically Authorized by Each Permit Type 

 
These summary lists will assist an applicant in determining what type of permit their project will normally require.  These 
lists are only a brief summary of the various exemptions or permit types and do not contain all of the requirements for 
each exemption or permit.  Applicants unfamiliar with the details of all the requirements which apply to the various 
exemptions or permit types, or uncertain of how the conditions would apply to a specific situation, should discuss their 
project with staff of the appropriate reviewing agency before submitting an application.   
 
 
EXEMPTIONS 
 
You do not normally need to apply for a permit for these activities.  If you are uncertain if your specific project meets the 
conditions for an Exemption, contact the agency with jurisdiction in the location where the activity is proposed. 
 
• The repair or replacement of existing functional pipes or culverts, the purpose of which is the discharge or 

conveyance of stormwater 
• The performance of maintenance dredging of existing manmade canals, channels, basins, berths, and intake and 

discharge structures 
• The maintenance of functioning insect control structures, and the maintenance of functioning dikes and 

functioning irrigation and drainage ditches, including roadway drainage ditches 
• The maintenance of previously-permitted minor silviculture surface water management systems 
• The restoration of less than 100 feet in length of existing insect control impoundment dikes and the connection of 

such impoundments to tidally-influenced waters 
• The installation, replacement or repair of mooring pilings and dolphins associated with private docking facilities 
• The installation of private docks of 1000 square feet or less of surface area over wetlands or other surface waters 

or 500 square feet or less of surface area over wetlands or other surface waters for docks which are located in 
Outstanding Florida Waters 

• Construction of private docks in artificially-created waterways where construction will not violate water quality 
standards, impede navigation, or adversely affect flood control 

• The replacement or repair of existing docks and mooring piles 
• The installation and maintenance to design specifications of boat ramps on artificial bodies of water, or the 

installation and maintenance to design specifications of boat ramps open to the public in any wetlands or other 
surface waters 

• Construction of seawalls or riprap in artificially-created waterways 
• The restoration of a seawall or riprap at its previous location or within one foot waterward of its previous 

location 
• The construction of vertical seawalls in wetlands or other surface waters and the construction of riprap 

revetments, where such construction adjoins at both ends existing seawalls or riprap, follows a continuous and 
uniform construction line with the existing seawalls or riprap, is no more than 150 feet in length 

• The installation of subaqueous transmission and distribution lines laid on, or embedded in, the bottoms of 
wetlands or other surface waters 

• The replacement or repair of subaqueous transmission and distribution lines laid on, or embedded in, the bottoms 
of wetlands or other surface waters 

• Activities necessary to preserve, restore, repair, remove, or replace an existing communication or power pole or 
line 

• Installation, removal, and replacement of utility poles that support telephone or communication cable lines, or 
electric distribution lines of 35 kV or less 

• The replacement or repair of existing open-trestle foot bridges and vehicular bridges that are 100 feet or less in 
length and two lanes or less in width 

• Construction or maintenance of culverted driveways or roadway crossings and bridges of artificial waterways 
• The installation of aids to navigation 
• The use of rotenone, by Florida Game and Fresh Water Fish Commission 
• Construction of fresh water fish attractions by Florida Game and Fresh Water Fish Commission, U.S. Forest 

Service, and county and municipal governments 
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• Installation of piling support structures associated with water quality testing or monitoring equipment by the 
Department or the Water Management Districts 

 
 
NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMIT 
 
Listed below are activities which may qualify for a Noticed General Permit.  Applicants who believe their projects might 
qualify should discuss the proposed project with the agency with jurisdiction in the location where the activity is proposed; 
obtain a copy of the applicable rule section(s) where the detailed terms, conditions, limitations and restrictions are listed; 
and then file an application. 
 
• General Permit for installation, alteration or maintenance of boat ramps and associated accessory docks (Section 

62-341.417, F.A.C.) 
• General Permit for certain piers and associated structures (Section 62-341.427, F.A.C.) 
• General Permit for installation of riprap (Section 62-341.431, F.A.C.) 
• General Permit for installation of fences (Section 62-341.437, F.A.C.) 
• General Permit for the construction or maintenance of culverted driveway or roadway crossings and bridges of 

artificial waterways (Section 62-341.439, F.A.C.) 
• General Permit to the Florida Department of Transportation, counties and municipalities, for minor bridge 

alteration, replacement, maintenance and operation (Section 62-341.443, F.A.C.) 
• General Permit to the Florida Department of Transportation, counties and municipalities for minor activities 

within existing rights-of-way or easements (Section 62-341.447, F.A.C.) 
• General Permit for installation, maintenance, repair, and removal of underground cable, conduit, or pipeline 

(Section 62-341.453, F.A.C.) 
• General Permit for the construction of aerial pipeline, cable, and conduit crossings of certain waters (Section 62-

341.455, F.A.C.) 
• General Permit for subaqueous utility crossings of artificial waterways (Section 62-341.457, F.A.C.) 
• General Permit for the construction and operation of culverts and associated water control structures in mosquito 

control impoundments by governmental mosquito control agencies (Section 62-341.463, F.A.C.) 
• General Permit for breaching mosquito control impoundments by governmental mosquito control agencies 

(Section 62-341.467, F.A.C.) 
• General Permit for minor activities (Section 62-341.475, F.A.C.) 
• General Permit for the U.S. Forest Service for minor works within National Forests (Section 62-341.495, F.A.C.) 
• General Permit for the construction of artificial reefs (Section 62-341.600, F.A.C.) 
• General Permit for clam and oyster culture on sovereignty submerged lands aquaculture leases (Section 62-

341.601, F.A.C.) 
• General Permit for installation and maintenance of intake and discharge pipes associated with marine bivalve 

facilities (Section 62-341.602, F.A.C.)  
• General Permit for non-nursery cultivation and wild collection of aquatic plants (Section 62-341.603, F.A.C.) 
• General Permit to perform prospecting activities for phosphate minerals (Section 62-341.610, F.A.C.) 
• General Permit for temporary dragline crossings of waters (Section 62-341.611, F.A.C.) 
• General Permit for low water crossings (Section 62-341.612, F.A.C.) 
• General Permit for the construction and maintenance of electric powerlines by electric utilities (Section 62-

341.620, F.A.C.) 
• General Permit for relocation of aerial electric and communication lines associated with road improvement 

projects (Section 62-341.621, F.A.C.). 
 
 
STANDARD GENERAL ENVIRONMENTAL RESOURCE PERMIT 
 
Activities which do not qualify for an exemption or a noticed general permit may qualify for a Standard General Permit, if 
those activities meet all (except as noted) the criteria listed below.  Applicants who are uncertain, especially with regard to 
"incidental site activities", should contact the appropriate reviewing agency.  Applicants must file a permit application for 
any project which meets the criteria for a Standard General Permit.  
 
• System must not be capable of impounding a volume of water more than 120 acre-feet, and 
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• Construction or alteration involving less than one acre of wetlands, and 
• Project size is less than 100 acres, and 
• The number of boat slips is less than ten. 
    

or 
 

• Is limited to incidental site activities (not applicable in St. Johns River WMD and Southwest Florida WMD). 
 
 
INDIVIDUAL, AND CONCEPTUAL, ENVIRONMENTAL RESOURCE PERMIT 
 
 
Any project or activity involving the construction, alteration, operation, maintenance, repair, or abandonment of any 
surface water or stormwater management system, dam, impoundment, reservoir, appurtenant work or works - including 
dredging and filling, and establishment and maintenance of a mitigation bank - must receive an Individual, or a 
Conceptual, Environmental Resource Permit, unless the project qualifies for an exemption or some type of general permit. 
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U.S. ARMY CORPS OF ENGINEERS GENERAL PERMITS 
 

GP Number ACTIVITY COUNTY ISSUED DATE DATE EXPIRES 

SAJ-5 Maintenace Dredge 
of Residential Canals 

All Florida 8-15-94 8-15-99 

SAJ-9 Private Piers Palm Beach 7-22-94 7-22-99 

SAJ-12 Boat Ramp All Florida 3-1-94 3-1-99 

SAJ-13 Aerial Transmission 
Lines 

All Florida 3-1-94 3-1-99 

SAJ-14 Subaqueous 
Transmission Lines 

All Florida 3-1-94 3-1-99 

SAJ-17 Minor Structures All Florida 12-7-90 12-7-95 

SAJ-18 Boat Slips All Florida 3-31-94 3-31-99 

SAJ-20 Private Piers All Florida 3-1-94 3-1-99 

SAJ-33 Private Multi-family 
Piers 

All Florida 3-1-94 3-1-99 

SAJ-34 Commercial Piers All Florida 3-1-94 3-1-99 

SAJ-41 Bulkheads and 
Backfill 

Pine Island 4-13-89 4-13-94 

SAJ-42 Private Piers Dade 2-16-94 2-16-99 

SAJ-46 Bulkheads and 
Backfill in 
Residential Canals 

All Florida 1-19-95 1-19-00 

SAJ-48 Fill Alligator Alley 10-12-88 10-12-93 

SAJ-50 Artificial Reefs All Florida 7-1-89 7-1-94 

SAJ-59 Fill Dade: Bird Drive 
Basin 

8-2-94 8-2-99 

SAJ-67 Minor Structures Okeechobee 
Waterway 

1-24-91 1-24-99 

SAJ-68 Restricted Zones All Florida 5-1-90 5-1-95 

SAJ-70 Bulheads and 
Backfill 

Monroe: Cudjoe 
Gardens 

11-9-90 11-9-95 

Notes: ALL GENERAL PERMITS ARE SUBJECT TO GENERAL CONDITIONS. 
 
As of March 1, 1994, all general permits for single-family piers that have been revoked are now replaced by SAJ-20. 
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U. S. ARMY CORPS OF ENGINEERS NATIONWIDE PERMITS 
 

Nationwide Permit 
Number & Description 

Water Quality Certification Coastal Zone Consistency Predischarge Notificiation 
Requirements 

1: Aids to Navigation Certified Certified None 

2: Structures in Artificial 
Canals 

Certified Certified None 

3: Maintenance Certified Certified None 

4: Fish & Wildlife 
Harvesting, Enhancement 
and Attraction Devices and 
Activities 

Certified Certified None 

5: Scientific Measurement 
Devices 

Certified Certified No PDN coordination 
required 

6: Survey Activities Certified Certified None 

7: Outfall Structures Certified Certified No PDN coordination 
required 

8: Oil and Gas Structures Denied Denied  

9: Structures in Fleeting 
and Anchorage Areas 

Certified Certified None 

10: Mooring Buoys Certified Certified None 

11: Temporary 
Recreational Structures 

Certified Certified None 

12:Utility Line Backfill 
and Bedding 

Certified Certified None 

13: Bank Stabilization Certified Certified PDNs will be coordinated 
with all Federal agencies 

14: Road Crossing Certified Certified PDN coordination for tidal 
crossings only 

15: USCG Approved 
Bridges 

Certified Certified None 

16: Return Water from 
Upland CDF (contained 
disposal facility)  

Denied Certified None 

17: Hydropower Projects Certified Certified PDN required for all 
applications with 
coordination with all 
agencies 

18: Minor Discharges Certified Certified PDNs coordinated with all 
agencies 

19: 25 Cubic Yards of 
Dredging 

Certified Certified None 
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20: Oil-Spill Cleanup Certified Certified None 

22: Removal of Vessels Certified Certified None 

23: Approved Categorical 
Exclusions 

Certified Certified None 

24: State-Administered 
Section 404 Program 

NA NA None 

25: Structural Discharge Certified Certified None 

26: Headwaters and 
Isolated Waters Discharges 

Denied Certified All work between 1 and 5 
acres coordinated with 
EPA, NMFS and 
USF&WS. Work between 
5 and 10 acres coordinated 
with ALL agencies, 
including State 
Clearinghouse in 
Tallahassee 

27: Wetland Restoration 
Activities 

Certified Certified None 

28: Modification of 
Existing Marinas 

Certified Certified None 

32: Completed 
Enforcement Actions 

Certified Certified None 

33: Temporary 
Construction and Access 

Certified Certified No PDN coordination 
required 

35: Maintenance Dredging 
of Existing Basins 

Certified Certified None 

36: Boat Ramps Certified Certified None 

37: Emergency Watershed 
Protection 

Certified Certified No PDN coordination 
required with ALL 
agencies 

38: Cleanup of Hazardous 
and Toxic Waste 

Certified Certified No PDN coordination 
required with ALL 
agencies 

40: Farm Buildings Certified Certified None 

Notes:  Further explanations of listed activities can be found at 33 CFR Part 330 Appendix B. 
 
Nationwide permit program revised - January 21, 1992 
Information on nationwides as of June 28, 1993 
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ATTACHMENT 3 TO INSTRUCTIONS FOR JOINT APPLICATION PERMIT 
APPLICATION PROCESSING FEES FOR DEP 

  
(Note - fees may be different if application is processed by a WMD) 
 
Environmental Resource Permits 
 
 For individual, conceptual approval or standard general permit applications that involve a combination of the fee 
categories listed in Paragraphs A and B below, the highest fee in these paragraphs that applies to the project in question 
shall be the correct application fee. 
 
 A. Individual and Conceptual Approval Permits (those systems  
  that involve $ 1 acre of construction or alteration in, on or  
  over wetlands or other surface waters, involve $ 10 new  
  boat slips, are capable of impounding > 120 acre feet, serve  
  a total land area $ 100 acres, or provide for the placement  
  of $ 12 acres of impervious surface): 
 
  1. For a system that involves < 1 acre of construction or 
   alteration in, on or over wetlands or other surface  
   waters and involves < 10 new boat slips but reaches  
   any of the following three thresholds: 
 
   a. is capable of impounding > 120 acre feet; 
   b. serves a total land area $ 100 acres; or 
      c. provides for the placement of $ 12 acres of 
    impervious surface......................................................... $2,500.00 
 
  2. For a system involving the following total acreage of 
   construction or alteration in, on or over wetlands or 
   other surface waters: 
 
   a. > 100 acres ..................................................................$10,000.00 
   b. < 100 acres and $ 50 acres ............................................$8,000.00 
     c. < 50 acres and $ 10 acres...............................................$6,500.00 
   d. < 10 acres and $ 5 acres.................................................$5,500.00 
   e. < 5 acres and $ 2 acres...................................................$4,000.00 
   f. < 2 acres and $ 1 acre.....................................................$3,000.00 
 
  3. For a system involving 10 or more new boat slips  
   and either capable of impounding $ 40 acre feet, 
   serving a total land area $ 40 acres, providing for  
   the placement of $ 12 acres of impervious surface, or 
   involving construction or alteration (other than new 
   boat slips) in, on or over wetlands or other surface  
   waters, with the following number of new slips: 
 
   a. 50 or more.......................................................................$6,500.00 
   b. 30 - 49.............................................................................$5,500.00 
      c. 10 - 29.............................................................................$4,000.00 
 
  4. For a system involving 10 or more new boat slips and  
   capable of impounding < 40 acre feet, serving a total 
   land area < 40 acres, providing for the placement of  
   < 12 acres of impervious surface, and not involving  
   construction or alteration (other than new boat slips)  
   in, on or over wetlands or other surface waters, with  
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   the following number of new slips: 
    
   a. 50 or more........................................................................$4,000.00 
   b. 30 - 49..............................................................................$3,000.00 
   c. 10 - 29..............................................................................$1,500.00 
 
  5. For a system involving a new solid waste facility...........................$7,500.00 
 
  6. For a system involving an existing solid waste facility...................$8,500.00 
 
 B. Standard General Permits (those systems below the  
  thresholds listed in Paragraph A, above): 
 
  1. For a system serving a project with a total land area  
   < 100 acres and $ 40 acres, with the following  
   additional activities: 
 
   a. Both the construction of 1 - 9 new boat slips and  
    the construction or alteration (other than new  
    boat slips) in, on or over a total area of wetlands  
    or other surface waters < 1 acre and > 0 acres................$1,500.00 
   b. Either the construction of 1 - 9 new boat slips or  
    the construction or alteration (other than new  
    boat slips) in, on or over a total area of wetlands  
    or other surface waters < 1 acre and > 0 acres.................$1,000.00 
      c. No construction or alteration in, on or over  
    wetlands or other surface waters.........................................$700.00 
 
  2. For a system serving a project with a total land area  
   < 40 acres and > 1 acre, with the following additional  
   activities: 
 
   a. 3 - 9 new boat slips............................................................$700.00 
   b. 1 - 2 new boat slips............................................................$600.00 
      c. Construction or alteration (other than new boat  
    slips) in, on or over a total area of wetlands or  
    other surface waters < 1 acre and > 0 acres.......................$600.00 
 
  3. For a system serving a project with a total land area  
   # 1 acre, with the following additional activities: 
 
   a. 3 - 9 new boat slips...........................................................$600.00 
   b. 1 - 2 new boat slips...........................................................$300.00 
       c. Construction or alteration (other than new boat  
    slips) in, on or over a total area of wetlands or  
    other surface waters < 1 acre and > 0 acres......................$500.00 
 
 C. Environmental Resource Permit for a system serving a  
  project with a total land area < 40 acres and involving no  
  construction or alteration in, on or over wetlands or other 
  surface waters...................................................................................................$300.00 
 
 D. For a Noticed General Permit...........................................................................$100.00 
 
 E. Modifications: 
 
  1. For major modifications of Individual and Conceptual  
   Approval Permits (no increase in project area)..................................$700.00 
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  2. For major modifications of Individual and Conceptual  
   Approval Permits (with an increase in project area)..........................$2,000.00 
 
  3. For major modifications of Individual and Conceptual  
   Approval Permits for solid waste facilities.........................................$4,000.00 
 
  4. For major modifications of Standard General Permits ..............50% of original   
                   application fee   
  5. For minor modifications of Individual and Conceptual  
   Approval Permits for solid waste facilities.........................................$1,500.00 
 
  6. For other minor modifications.....Fee specified in F.A.C. Rule 62-4.050(4)(r) 
 
  7. For permit extensions.............................................................................$50.00 
 
Mitigation Bank 
 
 Mitigation Bank and Mitigation Bank Conceptual Approval Permits............................$4,000.00 
 
Variances 
 
 A. To the prohibition of work in Class II Waters, approved for  
  shellfish harvesting..............................................................................................$100.00 
 
 B. To mangrove prohibitions in Chapter 17-321, F.A.C..........................................$100.00 
 
 C. Other variances ...............................................................................................$500.00 
  
Formal Determinations of Wetlands and Other Surface Waters 
 
 Petitions for Formal Determinations of the Landward Extent of  Wetlands and Other Surface Waters: 
 
 A. Petition application fees shall be based on the acreage of  
  the entire property for which the petition is filed, according  
  to the following schedule: 
 
  1. > 0 acres and < 1 acre......................................................................$250.00 
 
  2. > 1 acre and <10 acres.....................................................................$550.00 
 
   3. > 10 acres and <40 acres..................................................................$750.00 
   
  4. > 40 acres and <100 acres.............................................................$1,500.00 
 
  5. For property greater than 100 acres in size, the fee will  
   be $1,500.00 plus an additional $200.00 for each  
   additional 100 acres (or portion thereof) that exceeds  
   the first 100 acres. 
 
 B. For a new formal determination that covers property on  
  which a valid formal determination exists, provided that the  
  petition for the new formal determination is filed within 60  
  days of the date of expiration of the existing formal  
  determination and the physical conditions on the property  
  have not changed, other than changes authorized by a  
  permit, so as to alter the boundaries of surface waters or  
  wetlands, and provided the methodology for determining the  
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  extent of surface waters and wetlands authorized by  
  Sections 373.421 and 373.4211, F.S., has not been  
  amended since the previous formal determination.............................................$250.00 
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ATTACHMENT 5 TO INSTRUCTIONS FOR JOINT APPLICATION 

PROPRIETARY VERSUS REGULATORY 
 
Prior to the merger into the Department of Environmental Protection (DEP), the Department of Environmental Regulation 
had regulatory jurisdiction over certain activities affecting air, water, and land.  The Department of Natural Resources had 
proprietary jurisdiction over uses of sovereign submerged lands.  The following explains the proprietary and regulatory 
functions of DEP's Submerged Lands and Environmental Resources Program. 
 
The word regulatory refers to a type of authority that allows an entity of the government, such as  DEP, to limit certain 
activities on your property, as well as on publicly owned lands, to some specific degree for the greater public good.  DEP, 
in its regulatory capacity, is required by acts of the Florida Legislature,  to protect the natural resources of the state, such 
as air, water and wildlife, to insure that these resources will be healthy and abundant for present and future generations.  
DEP's Submerged Lands and Environmental Resources Program reviews applications for proposed works in wetlands and 
other surface waters, as well as works in uplands that can affect water quality and quantity,  to ensure compliance with the 
Florida Administrative Code and Florida Statutes. 
 
Over a century ago, the Governor and Cabinet, as the Board of Trustees of the Internal Improvement Trust Fund of the 
State of Florida (Trustees), were designated by the state legislature as the Trustees of sovereign submerged lands.  All 
tidally influenced waters to the mean high water line and navigable fresh waterbodies to the ordinary high water line in 
existence when Florida became a state in 1845 are considered sovereign.  In accordance with the Constitution of the State 
of Florida, these lands are held in trust by the state for all the people.  As the Trustees, the Governor and Cabinet have 
proprietary (ownership) authority over sovereign submerged lands and their uses and are responsible for insuring that 
these lands and the associated aquatic resources remain healthy and in abundance for present and future generations. 
 
The Department of Environmental Protection, in addition to its regulatory capacity, acts as the staff to the Trustees in the 
review of proposed uses of sovereign submerged lands.  If you are proposing to conduct an activity in waters that are not 
sovereign submerged lands, you will only be required to meet regulatory standards.  If your proposed activity is located on 
sovereign submerged lands, you may be required to meet both regulatory and proprietary requirements as found in the 
Florida Statutes and Florida Administrative Code. 
 
 
 
n:rules/rules/forms/joint.app/62-343~1.dot 
 
updated 11/3/97 kg 
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 PREFACE 
 
 

The IMC-Agrico Wetland Rapid Assessment Procedure (IMC-WRAP) is an adaptation 

of the South Florida Water Management District Wetland Rapid Assessment Procedure 

(SFWMD WRAP) that customizes the assessment procedure to better fit the landform, 

vegetative cover, hydrology, and water quality issues encountered when regulatory agency 

applications are being considered for phosphate mining and reclamation sites in central Florida.  

IMC-WRAP was developed after teams comprised of representatives of the U.S. Army Corps of 

Engineers, the Florida Department of Environmental Protection, and IMC-Agrico field tested the 

SFWMD WRAP on lands proposed for phosphate mining in Hardee and DeSoto Counties, 

Florida.  The conclusions reached during  these field tests were that: (1) the SFWMD WRAP can 

be an effective tool to facilitate the regulatory evaluation of functional assessment for phosphate 

mining applications and mitigation sites; and (2) the usefulness of the SFWMD WRAP for 

evaluating phosphate-related sites can be improved by focusing the scoring matrix and related 

instructions upon the conditions found on unmined and reclaimed lands in central Florida instead 

of the broader set of development and mitigation scenarios found across the entire SFWMD.  

This manual is the result of a joint agency / IMC-Agrico effort to produce such a customized 

IMC-WRAP. 

 

It is important for users of this IMC-WRAP manual to recognize that much of the 

following text is a verbatim reproduction of the SFWMD Technical Publication REG-001 and 

that wetland evaluators should first fully comprehend  REG-001 before attempting to utilize 

IMC-WRAP.  It is also important to credit the efforts of the SFWMD WRAP development 

workgroup and the authors of SFWMD Technical Publication REG-001 because their work 

product forms the basis for IMC-WRAP as well.   

 

All parts of the SFWMD WRAP that have been modified are shown in italics. 
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IMC-AGRICO WETLAND RAPID ASSESSMENT PROCEDURE (IMC-WRAP) 

FIELD MANUAL 

 

 

1.0 INTRODUCTION 
United States Army Corp of Engineer=s (USACOE) representatives responsible for 

reviewing IMC-Agrico=s applications for Section 404 Dredge & Fill (D&F) approvals have 
concluded that the Wetland Rapid Assessment Procedure (WRAP) developed by the SFWMD in 
1997 is the best methodology available for conducting functional assessments of the wetlands 
present on the Ona and Pine Level tracts.  During a week long field test of WRAP at Ona, Pine 
Level, and other IMC-Agrico wetland mitigation sites, USACOE representatives concluded that 
the SFWMD WRAP is an effective wetland functional assessment tool, but that the scoring 
procedure should be customized to improve its precision, accuracy, and, therefore, usefulness 
during the upcoming project permitting process. 
 

This IMC-WRAP field manual is a reproduction of the SFWMD WRAP manual (SFWMD 
Technical Publication REG-001), edited to incorporate the two key changes made following the 
August 1998 USACOE field trials held at IMC-Agrico.  Specifically, the water quality input and 
treatment (WQIT) variable scoring procedure (Sections 2.2.6.1 and 2.2.6.2 of SFWMD 
Publication REG-001) has been rewritten to reflect specific land use related pollutant loading 
rates for the specific FLUCFCS classifications that exist prior to mining and following 
reclamation in lieu of the more general land use categories applied by SFWMD in WRAP.  Also, 
water quality treatment is addressed differently in the IMC-WRAP than the SFWMD WRAP. 
 

The remaining SFWMD WRAP variables have not been changed, meaning that Sections 
2.0 through 2.2.5.2 of the SFWMD WRAP manual remain essentially the same in the IMC-
WRAP.  However, throughout these sections, the IMC-WRAP manual incorporates additional 
guidance, explanatory notes, and evaluation considerations specific to the central Florida 
phosphate region or to reclaimed phosphate land characteristics. Wherever such comments 
appear or other modification were made, the sentence is in italicized font to indicate to the user 
that these notations are what distinguish the IMC-WRAP from the SFWMD WRAP. 
 

The user is cautioned that the IMC-WRAP may not be the most appropriate tool for 
performing functional assessments of wetlands in areas outside the central Florida phosphate 
regional setting and for purposes other than phosphate mine permitting. 
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2.0 METHODOLOGY 
 

The SFWMD WRAP incorporates concepts from the U.S. Fish and Wildlife Service=s 
AHabitat Evaluation Procedures@ (HEP, 1980) and the South Florida Water Management 
District=s ASave Our Rivers Project Evaluation Matrix@ (SOR, 1992).  The IMC-WRAP likewise 
incorporates these concepts. 
 

Ecological communities (i.e., pine flatwoods, wet prairie, cypress dome, etc.) and their 
associated attributes provide food, cover and breeding sites for a variety of flora and fauna.  The 
holistic concept of HEP is used to evaluate entire systems-both upland and wetland - and their 
interactive associations.  HEP is based on the assumption that the value of a habitat can be 
evaluated at the species level by using a set of measurable variables that are important for a 
particular species.  The use of HEP is restricted by the number of species models that have been 
developed and those species chosen for evaluation. 
 

The SOR matrix was developed as a method of evaluating habitats to prioritize the 
allocation of taxpayer dollars toward acquisition, restoration and management of sensitive lands. 
 The matrix is used to evaluate sites using variables such as water management value, water 
supply potential, site manageability, habitat and species diversity, connectiveness, rare and 
endangered species, site vulnerability and human use. 
 

The U.S. Fish and Wildlife Services AHabitat Suitability Index@ was utilized in 
determining specific habitat requirements for the fauna of Florida.  This information has been 
included in Appendix A (Species Habitat Requirement Table) as a resource for evaluating the 
wildlife utilization variable of the SFWMD WRAP; Appendix A also applies to the IMC-WRAP.  
In addition, community profiles for sites to be evaluated using the SFWMD WRAP are described 
in Appendix B.  Common freshwater fishes and aquatic insect taxa associated with the specific 
habitats are found in Appendices C and E  respectively.  Appendices A, B, C and E of the  
SFWMD WRAP appendices have been revised to be applicable to the IMC-WRAP.  Appendix D 
was determined t o be applicable in its original form. 

 
IMC-WRAP variables include the following: 

C Wildlife Utilization 
C Wetland Overstory/Shrub Canopy of Desirable Species 
C Wetland Vegetative Ground Cover of Desirable Species 
C Adjacent Upland/Wetland Buffer 
C Field Indicators of Wetland Hydrology 
C Water Quality Input  
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2.1 METHODOLOGY FOR USING IMC-WRAP - OFFICE EVALUATION 
 
The IMC-WRAP evaluator completes the following steps before leaving the office: 

1. Identify the project site.  Acquire an aerial map for field use and delineation of the 
project boundaries. 

2. Identify land uses adjacent to the project site using the 1985 FLUCFCS codes 
listed in the Glossary. 
1. Identify developmental encroachment and type. 
2. Identify adjacent natural areas and plant communities using aerial 

photography. 
3. Identify roads, canals, and other features (i.e., wellfields, etc.) potentially 

isolating or impacting the site. 
4. Identify any water quality pretreatment systems. 

3. Identify wetland areas within the project site. 
1. Label wetland areas for future IMC-WRAP scoring. 
2. Utilize soil maps to verify or identify depressional map units that may not 

be readily apparent from aerial maps. 
3. Identify wetland types (i.e., cypress domes, wet prairie, etc.) if possible.  

This may need to be done at the time of the site visit. 
4. Identify type and extent of wetland buffer(s); identify if buffer is a 

component of a wildlife corridor (FDEP IHN, State Greenways Plans, 
etc.). 

5. Identify access points to wetland areas. 
6. Identify canals and ditches adjacent to the wetland areas. 
7. Set up potential transects through wetland ecotypes.  Transects would be 

warranted if a particular wetland exhibited a number of vegetative 
community types.  The transects could then be used for future monitoring 
events. 

8. Identify any wildlife studies that have been conducted on the site or on 
adjacent areas. 

 
In addition, the evaluator should review on-site hydrology, site management, maintenance plans, 
seasonal variability, droughts, fire and excessive rainfall and any other pertinent information. 
 
FIELD EVALUATION 
 
1. Visually inspect 100% of wetland signatures as determined by color infrared aerial 
 photography. 
 
2. Field inspect the perimeter of the wetland and conduct pedestrian transects, as 

 necessary, to adequately evaluate each of the six assessment variables. 
 
3 Mark the locations of all field pedestrian transects in red on the 1@=200= aerial 

photograph.  Also mark on the aerial photograph points where notations of exceptional 
importance on the FDEP field data sheets were observed. 
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1. Walk a minimum of 50% of the wetland perimeter. 
2. Visually inspect 100% of the wetland perimeter. 

1. Look for signs of wildlife utilization (tracks, scats, etc.) including direct 
observations. 

2. Identify plant community composition (visual estimate) using 
predetermined transect (if necessary). 
1. Conduct a visual estimate of the plant species coverage and 

composition (including exotic and nuisance plants) for the wetland 
and adjacent areas. 

2. Note any shifts in plant communities such as encroachment of 
upland or transitional plant species into the wetland. 

a. Identify any hydrologic indicators present (see Glossary for list). 
3. Document field observations on field data sheet (Section 2.3.1) to establish 

baseline information for future reference. 
 
 IMC-WRAP SCORE 

Score each wetland for the six variables using the guidelines presented below: 
 
2.2 METHODOLOGY FOR SCORING AND ASSESSING HABITAT VARIABLES 
 

Methodology for the Habitat Assessment Variable, is a series of discussions - one for 
each IMC-WRAP assessment variable.  Following each description is a matrix containing a set 
of calibration descriptions and corresponding score points.  A score of 3 is considered the best a 
system can function and 0 is for a system that is severely impacted and is exhibiting negligible 
attributes. 
 

Each system must be evaluated on its own attributes and is not to be compared to a 
different type of system (i.e., wet prairie vs. marsh vs. cypress dome).  An evaluator also has the 
option to score each parameter in half (0.5) increments.  This provides the flexibility to score a 
variable that is not accurately described or fitted by the calibration description.  Half increments 
are utilized on the point scale from 0.5 through 2.5. 
 

If any variable does not apply to the habitat being rated, then the designation ANA@ (not 
applicable) can be applied.  When the designation ANA@ is used for a specific variable it is 
omitted from the final calculations used to rate the habitat. 
 

Each applicable variable is scored: the scores are totaled (3V) and then 3V is divided by 
the total of the Sum of maximum possible scores for the rated variables (3Vmax).  The final 
rating score for AHabitat Assessment Variables@ will be expressed numerically with a number 
between 0 and 1.  The final rating score can be expressed mathematically as follows: 
IMC-WRAP Score =  Sum of the scores for the rated variables (V)                                

Sum of maximum possible scores for the rated variables (Vmax) 
 

Also expressed as: = 
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3V      
3Vmax 

 
2.2.1.1 WILDLIFE UTILIZATION 
 
Introduction 
 

Wetlands provide many species of wildlife with basic life sustaining needs such as water, 
food (i.e., macroinvertebrates and other wetland dependent species including plants) and nesting 
and roosting areas.  While some animal species prefer uplands for nesting and rearing of young, 
their primary food sources are found within wetland systems.  Water dependent species such as 
fish, some amphibians and birds have specific requirements with regard to duration and 
magnitude of hydrologic inundation in order to complete their life cycles.  Not all wetland 
systems (e.g., hydric pines) provide habitat for extended hydroperiod dependent species. 
 

It is important for the evaluator to understand the basic habitat requirements of  fauna 
that are or may be present on IMC-Agrico property to know which species or signs might be 
observed during site visits.  Appendix A lists the habitat requirements for  wildlife species  that 
are or may be present on IMC-Agrico property.  Included are food sources, protective cover, 
reproductive needs and habitat size.  Appendices B (Habitat Community Profiles), C (Common 
Freshwater Fishes of Southern Florida), and D (Common Aquatic Insect Taxa) list additional 
wildlife species.  In addition to these references, the evaluator should use  the results of the Ona 
and Pine Level wildlife studies described in Section 2 of the Application Information Document 
with regards to the sites or adjacent areas. 
 

Though direct observation of wildlife utilization is ideal, it is not always possible due to 
the time constraints of the regulatory review process and the secrecy, mobility, habits and 
seasonality of many species of wildlife.  The evaluator must rely on the presence of signs, 
including scat, tracks, rubs, and nests etc.  In some instances an evaluator may have to assume 
that if habitat needs for a particular species are present then this species probably does frequent 
the site. 
 

It is recommended that the evaluator use a D-frame dip net to determine if 
macroinvertebrates are present.  Several sweeps through the wetland vegetation, in combination 
with direct observations of surface dwelling species, should provide an indication of the lower 
trophic levels.  The presence and diversity of macroinvertebrates are quite variable depending on 
environmental factors such as temperature, pH, predation, and seasonality.  During the dry 
season, the evaluator should look for available signs such as crayfish burrows and remnant 
exoskeletons of crayfish, dragonflies and apple snail shells.  If those signs are not present, the 
reviewer must utilize the presence of wetland plant species as the primary indicator of on-site 
hydrology, influencing potential macroinvertebrate populations. 
 

In this procedure, rabbits and rodents are considered small mammals; fox, opossum and 
raccoon are medium-sized mammals; and bobcat, otter, bear and panther are large mammals.  It 
is recognized that although some species (e.g., raccoon) have adapted well to urban 
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encroachment, they also remain an intricate part of natural communities.  Exotic animal species 
such as feral hogs are considered disruptive to natural systems, but that is not addressed in this 
procedure. 
 

In order for a score of 3 to be achieved for a wetland site, the system must provide habitat 
for all levels of the food chain associated with that particular system. 
 
2.2.1.2 WILDLIFE UTILIZATION MATRIX 
 
Objective 
 

The wildlife utilization variable is a measure of observations and signs (i.e., scat, tracks, 
etc.) of wildlife, primarily wetland dependent species.  In addition, potential wildlife use through 
the presence of wildlife food sources, nesting areas, roosting areas, den trees and protective 
cover is also considered. 
 

Score 
EXISTING WETLAND EXHIBITS NO EVIDENCE OF WILDLIFE      0 

C Existing wetland is heavily impacted. 
C No evidence of wildlife utilization. 
C Little or no habitat for native 

wetland wildlife species.  
 
EXISTING WETLAND EXHIBITS MINIMAL EVIDENCE OF WILDLIFE     1 
UTILIZATION 

C Minimal evidence of wildlife utilization. 
C Little habitat for birds, small mammals and reptiles. 
C Sparse or limited adjacent upland food sources. 
C Site may be located in  active mining areas with frequent human disturbances. 

 
EXISTING WETLAND EXHIBITS MODERATE EVIDENCE OF WILDLIFE     2 
UTILIZATION 

C Evidence of wetland utilization by small or medium-sized mammals and reptiles 
(observations, tracks, scat). 

C Evidence of aquatic macroinvertebrates, amphibians and/or forage fishes. 
C Adequate adjacent upland food sources. 
C Minimal evidence of human disturbance. 
C Adequate protective cover for wildlife. 

 
EXISTING WETLAND EXHIBITS STRONG EVIDENCE OF WILDLIFE     3 
UTILIZATION 

C Strong evidence of wildlife utilization including large mammals and/or reptiles. 
C Abundant aquatic macroinvertebrates, amphibians and/or forage fishes. 
C Abundant upland food sources. 
C Negligible evidence of human disturbance. 
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C Abundant cover and habitat for wildlife within the wetland or adjacent upland. 
 
2.2.2.1 WETLAND OVERSTORY/SHRUB CANOPY OF DESIRABLE SPECIES 
 
Introduction 
 

The wetland overstory/shrub canopy variable is a measure of the presence, health and 
appropriateness of wetland shrub and overstory canopy.  Canopy is defined as the plant stratum 
composed of all woody plants and palms with a trunk four inches or greater in diameter at breast 
height (4.5'), except vines (Department of Environmental Protection, 1994).  Subcanopy (which 
includes shrubs) is that plant stratum composed of all woody plants and palms with a trunk or 
main stem diameter at breast height (4.5') between one and four inches, except vines 
(Department of Environmental Protection, 1994).  However, the IMC-WRAP does include 
species of vines that may impact the overall health of the overstory/shrub canopy (air potato, old 
world climbing fern, grapevine, etc.). 
 

Most of these wetland plant species have adapted to a restricted range of hydrologic 
regimes (South Florida Water Management District, 1995).  Wetland overstory/shrub canopy 
provides many benefits to wildlife species such as cover, food, nesting and roosting areas.  
Wetlands can vary dramatically in the composition and density of overstory/shrub canopy 
species (Appendix B).  This variable should be used when there is significant overstory/shrub 
canopy (i.e., the coverage of canopy/shrub species should exceed twenty percent of the overall 
wetland acreage).  The variable can also be used when there is a potential (i.e., immature) 
canopy present,  for a forested wetland that has been clear cut (silviculture), or on phosphate 
mined lands that have been reclaimed with wetland forest species. 
 

IMC-WRAP categorizes the overstory/shrub canopy species into few, moderate and 
abundant trees present.  Using these categories the reviewer evaluates the areal coverage and 
density of the overstory/shrub canopy for a particular wetland. 
 

Certain wetland types characterized as deep-water marsh and wet prairie systems may 
exhibit limited or no canopy or shrub species (Myers, 1990, and Soil Conservation Service, 
1987).  In such situations, the variable would be designated as ANA@ (not applicable) and omitted 
from the final calculations. 
 

The overall condition of an overstory/shrub canopy can be evaluated by observing 
indicators such as the presence of a large percentage of dead or dying trees or shrubs, soil 
subsidence, little or no seedling regeneration and the presence of an inappropriate understory 
plant species.  Although short-term environmental factors such as flooding, drought and fire 
(Beever, unpublished) can temporarily impact the health of canopy, human activities such as 
flooding (i.e., stacking water in retention systems) or draining systems via ground water 
withdrawal and conveyance canals can permanently damage these systems. 
 

Exotic and nuisance (E&N) and/or undesirable plant species  can become a serious 
problem in  Florida, outcompeting and replacing native plant communities.  Wetlands containing 
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E&N plant species are impacted in various ways depending on the type of wetland and the 
degree to which it is infested.  There are approximately 200 species of exotic plants currently 
listed by the Florida=s Exotic Pest Council=s 1995 List of Florida=s Most Invasive Species.  IMC-
WRAP has identified  the E&N species that most commonly occur  on IMC-Agrico property and 
has categorized these species as undesirable, nuisance, and/or exotic.  The species are listed in 
Appendix E.  Many of the listed species can be found invading Florida wetlands.  The 
predominant E&N species found in wetlands on IMC-Agrico property are: primrose willow, 
cattail, water primrose, torpedo grass, dog fennel, sesbanias, southern willow, and climbing 
hempvine. 
 
 
2.2.2.2 WETLAND OVERSTORY/SHRUB CANOPY OF DESIRABLE SPECIES 

MATRIX 
 
Objective 
 

The wetland overstory/shrub canopy variable is a measure of the health and 
appropriateness of the wetland shrub and overstory canopy.  The functional assessment of the 
canopy strata is objectively evaluated based on food resources, cover, nesting potential, and 
appropriateness of the vegetative community.  The canopy stratum is evaluated based on the 
habitat type.  This variable may not be applicable to freshwater marsh and wet prairie habitats 
where overstory/shrub canopy is typically not present (less than 20%).  By definition, 
undesirable plant species include exotic and nuisance plant species. 
 

Score 
NO DESIRABLE WETLAND OVERSTORY/SHRUB CANOPY TREES     0 
PRESENT 

C No desirable wetland trees and shrub species. 
C Negligible or little habitat support (i.e., roosting, nesting and foraging) from 

seedling trees (if present). 
C Site subject to recent clear cutting with little evidence of native canopy plant 

regeneration. 
C Greater than 75% undesirable plant species (E&N species). 

 
MINIMAL DESIRABLE WETLAND OVERSTORY/SHRUB CANOPY      1 
TREES PRESENT 

C Large amounts (approx. 50%) of undesirable tree and shrub species. 
C Wetland overstory/shrub canopy immature but some potential for habitat support. 
C Minimal signs of natural recruitment of native canopy and shrub seedlings. 
C  Snags,  if many present,  may be an indication of hydrology problems or 

environmental impacts. 
C Disease or insect damage in live canopy trees. 

 
MODERATE AMOUNT OF DESIRABLE WETLAND OVERSTORY/SHRUB      2 
CANOPY TREES PRESENT 
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C Few (less than 25%) undesirable canopy trees and shrubs. 
C Wetland overstory/shrub canopy is providing habitat support. 
C Some evidence of natural recruitment of native canopy and shrub seedlings. 
C Healthy live canopy trees with minimal evidence of disease or insect damage. 

  
ABUNDANT AMOUNT OF DESIRABLE WETLAND OVERSTORY/SHRUB      3 
CANOPY TREES PRESENT 

C No exotic and less than 10% invasive canopy and shrub species present. 
C Good habitat support provided by wetland overstory and shrub canopy. 
C Strong evidence of natural recruitment of native canopy and shrub seedlings. 
C  Some snags or den trees. 
C Healthy live canopy trees with minimal evidence of disease or insect damage. 

 
2.2.3.1 WETLAND VEGETATIVE GROUND COVER OF DESIRABLE SPECIES 
 
Introduction 
 

The ground cover variable is a measure of the presence, condition and appropriateness of 
the wetland ground cover.  Ground cover will be defined as the plant stratum composed of all 
plants not found in the canopy or subcanopy, including vines.  Ground cover vegetation can 
provide a refuge for macroinvertebrates, fish fry, reptiles, amphibians, small mammals and also 
can provide a food source for small mammals, waterfowl and reptiles. 
 

Ground cover vegetation can be classified into herbaceous, graminoid, non-graminoid 
and woody species.  Ground cover can also be characterized according to growth form such as 
emergent, floating-leaf, submersed and free-floating surface.  Most wetland species have adapted 
to a restricted range of hydrologic regimes (South Florida Water Management District 1995).  
Species composition of ground cover varies among ecosystems although many species overlay 
(Appendix B). 
 

The health and abundance of wetland ground cover (particularly herbaceous) can be 
significantly affected by extremes in wetland hydrology.  Deep water conditions created by 
improper wetland control elevations or natural variability can drown wetland plant species.  
Conversely, drawdown of wetlands (due to well fields and adjacent canals) and natural 
variability can reduce the presence of many wetland species and allow for the encroachment of 
more upland/transitional species.  The health of the vegetation can also be evaluated in terms of 
plant robustness.  If the plants are chlorotic or spindly (provided they aren=t just planted), it may 
be a sign of nutrient deficiency, improper soils or hydroperiod response. 
 

Human activities (including hydrologic impacts and extensive nutrient inputs) can 
promote significant changes in wetland ground cover.  Mowing of herbaceous and graminoid 
wetlands for aesthetics can interfere with seed production of certain plants.  Grazing by cattle 
can influence the species composition of some wetlands due to the introduction of nuisance 
species of plants (i.e., torpedo grass and other invasive grasses are tolerant of higher nutrient 
loads).  In addition, cattle grazing and off-road vehicle traffic in wetlands create soil disturbance 
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and compaction, as well as the destruction of native vegetation. 
 

As previously noted, exotic and nuisance plant species can become a serious problem in  
Florida by outcompeting and replacing native plant communities.  Exotic and nuisance plant 
species such as torpedo grass (Panicum repens), primrose willows (Ludwigia species), and 
cattail (Typha species) can be extremely invasive and disruptive to the ground cover of wetland 
systems.  E&N plant species are to be considered when evaluating this variable. 
 
2.2.3.2 WETLAND VEGETATIVE GROUND COVER OF DESIRABLE 

SPECIES MATRIX 
 
Objective 

The vegetative ground cover variable is a measure of the presence, abundance, 
appropriateness and condition of vegetative ground cover within the wetland.  By definition, 
undesirable plant species include exotic and nuisance plant species. 

Score 
NO DESIRABLE VEGETATIVE GROUND COVER IS PRESENT      0 

C Ground cover is greater than 75% undesirable vegetation. 
C Vegetative ground cover is intensively maintained, managed or impacted. 
C Site a freshly mulched created mitigation area with no evidence of seed 

germination. 
 
MINIMAL DESIRABLE VEGETATIVE GROUND COVER IS PRESENT     1 

C Ground cover exhibits large amounts (approx. 50%) undesirable vegetation. 
C Ground cover routinely managed for either aesthetics or agricultural production. 
C Site a newly planted mitigation area with low plant biomass density. 
C Site newly mulched with signs of seed germination. 

 
MODERATE AMOUNT OF DESIRABLE VEGETATIVE GROUND COVER     2 
IS PRESENT 

C Few undesirable ground cover plant species are present (less than 25%). 
C Ground cover slightly impacted (human induced effects). 
C Mulched or planted areas established with desirable native plant species. 

 
ABUNDANT DESIRABLE VEGETATIVE GROUND COVER IS PRESENT     3 

C Less than 10% nuisance and inappropriate plant species with no exotic plant 
species. 

C Minimal or no disturbances to ground cover. 
C Area subjected to either managed or natural periodic burns for enhancement of 

ground cover. 
 
2.2.4.1 ADJACENT UPLAND/WETLAND BUFFER 
 
Introduction 



  IMC-Agrico Co.  
Wetland Rapid Assessment Procedure 
IMC-WRAP  
 
 

  
F:\PRINTER'S FOLDER\APPENDICES\APPEMDIX_D - WRAP.WPD 
Printed October 15, 2002 
 Page 12 

 
The adjacent upland/wetland buffer variable is a measure of the adjacent habitat support 

for the subject wetland.  This variable is evaluated based on the adjacent buffer size and the 
ecological attributes (i.e., sediment removal, nutrient uptake, cover, food source, and roosting 
areas) the buffer area is providing for the wetland system that is being assessed. 
 

Wetland systems are subjected to disturbances that originate in adjacent upland areas.  
These disturbances can impact biological, chemical and physical attributes of wetlands (Castelle, 
et al, 1994).  Buffers are vegetated areas located between the jurisdictional wetland line and 
adjacent areas subject to human disturbance.  Adjacent wetlands also serve as wetland buffers.  
Buffers may consist of areas that are undisturbed native vegetation, areas wholly or partially 
cleared and revegetated, or areas with varying degrees of exotic,  nuisance  or undesirable (e.g., 
pasture grasses) vegetation. 
 

The criteria for determining adequate buffer sizes should be partly based on the quality of 
the wetland and the intensity of the adjacent land use (Castelle, et al, 1992).  Smaller buffers are 
more acceptable when the adjacent land use is low intensity.  Larger buffers are necessary when 
the adjacent land use intensity is high and the quality of the buffer is low.  Buffers provide 
benefits to wetlands through sediment control (Shisler, et al, 1987), removal of excess nutrients 
and metals from runoff by both physical filtration and plant uptake (Madison, et al, 1992), and 
maintenance of habitat diversity for animal species that require the adjacent upland buffer to 
meet specific habitat needs (Naiman, et al, 1988). 
 

Buffers also form a transitional zone between the wetland and the adjacent development. 
 The edge effect theory proposes that the numbers of plant and animal species increase at the 
edge, due to overlay of adjacent habitats and the creation of unique edge-habitat niches (Castelle, 
et al, 1994).  Finally, buffers can act to reduce direct human impact by reducing access to the 
wetland and blocking noise and light pollution. 
 

Castelle, et al, (1994) state that buffers less than 15-30 feet provide little protection for 
aquatic resources.  Buffers should be a minimum of 45-90 feet under most conditions.  The lower 
range (45 feet) is necessary for maintenance of physical and chemical protection, while the upper 
range (90 feet) is a minimum for the protection of biological components.  Habitat Suitability 
Index models have demonstrated the need for buffers between 10 and 350 feet depending on the 
resource needs of the particular species. 
 

Buffer quality is also very important.  A good buffer might contain a mixture of native 
tree, shrub and ground cover plant species.  This would provide a visual and sound barrier for the 
wetland as well as a food source, cover and nesting habitat for wildlife species.  In addition, the 
ground cover plant species would act as a filtration system for incoming surface water.  An 
example of a low quality buffer would be a ring of dense Brazilian pepper around the wetland.  
The dense growth of the pepper allows little wildlife utilization.  In addition, little or no ground 
cover can grow in the dense shade. 
 

Large buffers (greater than 300 feet) consisting primarily of pasture grasses may provide 
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spatial protection and some sediment control for wetlands.  However, these types of buffers 
provide less benefit as cover, food source and roosting areas than a good quality buffer. 
 

This procedure considers high volume traffic roads or highways as a severance to 
existing buffers.  Low volume traffic roads (i.e., dirt maintenance or fire break roads) are 
considered as a continuation to the existing buffer. 
 
2.2.4.2 ADJACENT UPLAND/WETLAND BUFFER MATRIX 
 
Objective 
 

The adjacent upland/wetland buffer variable is a measure of the area adjacent to the 
subject wetland and the landscape setting of the wetland.  This variable is evaluated based on the 
adjacent buffer size and the ecological attributes (i.e., cover, food source and roosting areas for 
wildlife) that this area is providing in association with the wetland that is being assessed. 
 

Score 
NO ADJACENT UPLAND/WETLAND BUFFER         0 

C Buffer non-existent 
 
ADJACENT UPLAND/WETLAND BUFFER AVERAGES 30 FEET OR LESS,     1 
CONTAINING DESIRABLE PLANT SPECIES 

C Less than 30 feet average width. 
C Mostly desirable plant species which provide cover, food source, and roosting 

areas for wildlife. 
C Not connected to designated wildlife corridors (e.g., FDEP IHN). 
C Greater than 300 feet but dominated (greater than 75%) by invasive exotic or 

nuisance plant species. 
 
ADJACENT UPLAND/WETLAND BUFFER AVERAGES GREATER THAN     2 
30 FEET BUT LESS THAN 300 FEET, CONTAINING PREDOMINATELY  
DESIRABLE PLANT SPECIES 

C Greater than 30 feet but less than 300 feet average width. 
C Contains desirable plant species which provide cover, food, and roosting areas for 

wildlife. 
C Portions connected with contiguous offsite wetland systems or, designated 

wildlife corridors. 
C Greater than 300 feet but dominated (greater than 75%) by undesirable but 

noninvasive plant species (e.g., pasture grasses). 
 
ADJACENT UPLAND/WETLAND BUFFER AVERAGES GREATER THAN     3 
300 FEET CONTAINING PREDOMINANTLY DESIRABLE PLANT SPECIES 

C Greater than 300 feet wide average width. 
C Contains predominantly desirable plant species (less than 10% nuisance, and no 
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exotic species) for cover, food, and roosting areas for wildlife. 
C Connected to designated wildlife corridor or contiguous with offsite wetland 

system or areas that are large enough to support habitat for large mammals or 
reptiles. 

 
2.2.5.1 FIELD INDICATORS OF WETLAND HYDROLOGY 
 
Introduction 
 

Wetland hydrology can be a difficult variable to evaluate given the limited time frames 
associated with the regulatory process.  Several field indicators enable an evaluator to make 
inferences with regard to wetland hydrology.  The duration and magnitude of inundation within a 
wetland system can be estimated based on plant morphological responses, plant community 
structure and soil morphology. 
 

Plant Morphological Responses - Several wetland plant species have developed 
morphological adaptions that enable them to survive extended periods of inundation.  Many 
wetland tree and shrub species develop adventitious roots as a response to the duration of 
inundation.  Extended periods of inundation promote the development of these secondary roots 
along the basal stem of the plant.  Adventitious roots are formed when the primary root stock is 
inundated to the extent that anaerobic conditions severely reduce root oxygen and nutrient 
transport.  In addition, recent cypress tree knee growth is an indication of extended inundation.  
The bark on the apex of the knee will be spread exposing light brown or tan new growth tissue. 
 

Other indicators include small plant species that colonize on trunks of trees at the 
seasonal high water line.  These hydrologic indicators can be used to assist in the determination 
of the magnitude of inundation (Hale, 1984).  Lichen lines colonize down to the seasonal high 
water mark.  Conversely, moss collars predominantly colonize up to the seasonal high water 
mark. 
 

Plant Community Structure (PCS) - The plant community structure is a composition of 
the ground cover and the overstory/shrub canopy.  The plant community structure (PCS) can be 
used to make inferences about hydrologic impacts resulting from an increased or a reduced 
hydroperiod.  The evaluator uses the PCS to assess the plant species for a specific habitat.  Plant 
community profiles associated with specific wetland habitats for use with this procedure are in 
Appendix B.  Although this list is not inclusive, it includes plant species typically associated 
with a specific wetland system. 
 

Transitional plant species such as slash pine (Pinus elliottii), wax myrtle (Myrica 
cerifera) and saltbush (Baccharis halimifolia) encroaching into the wetland can be cautiously 
used as evidence of recent decreases in the hydroperiod (Rochow, 1994, and Mortellaro, et al, 
1995).  Evaluation of these transitional tree and shrub species allows an observer to make some 
inference about the wetland hydroperiod over the last 1 - 3 years.  When evaluating the ground 
cover plant community, the evaluator should remember that transitional changes within the plant 
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community can occur within one year (Thibodeau and Nickerson, 1985).  Care must be taken to 
distinguish effects of recent drought from more permanent impacts of hydrology. 
 

Conversely, some wetland systems can be impacted by an increased hydroperiod.  For 
example, an increased hydroperiod for a wet prairie will result in an extensive die-off of St. 
Johns wort.  This particular plant species is then replaced with deeper marsh plants such as 
maidencane (Panicum hemitomon), water lilies (Nymphaea odorata) and cattails.  In addition, if 
forested wetland systems are maintaining a proper hydroperiod, then seedling regeneration will 
be occurring either in openings within the canopy or on the periphery of the systems. 
 

Before making accurate inferences about a reduced or increased hydroperiod, the 
evaluator should determine that the natural variability (e.g., extended droughts, excessive 
rainfalls, fires, etc.) is not causing the observed plant community response.  Having knowledge 
of the average annual rainfall for the last 3 - 5 years will assist an evaluator with regard to this 
variable. 
 

Soil Morphology - Soil morphology is used to evaluate soil development and 
characteristics.  A reduced hydroperiod has a direct impact on organic soil development and can 
result in soil subsidence due to oxidation (Synder and Davidson, 1994).  When significant 
oxidation occurs there may be tree falls, excessive tree leanings, exposed roots at trunk bases and 
gaps beneath cypress knees. 
 

Alteration of Wetland Hydrology - Human induced impacts that can alter the hydrology 
of wetland systems include roads, drainage canals, levees, well fields and changes to the 
drainage basin.  These alterations typically manifest themselves in a noticeable shift in the 
wetland vegetative community.  Roads can interrupt historical sheetflow patterns and decrease 
the amount of contributing basin to a wetland system or can block the natural flow and over-
inundate the system.  Drainage canals and well fields are designed to move volumes of water 
from one area to another, whether it is for flood control or consumption.  Both systems have 
hydrological cones of influence.  The permeability of soils and the underlying geology in the 
vicinity of the wetland will determine the amount of drawdown these activities will cause in a 
wetland. 
 

Changes to the contributing drainage basin can include increasing the amount of 
impervious surface (i.e, roofs, roads, parking lots, etc.) which in turn can increase the amount of 
water entering the wetland.  This increase in hydrological input is sometimes accompanied by 
large decreases in the delivery time to the system which may result in wide fluctuations in water 
level thus affecting the survivorship or overall health of the plant species.  Conversely, project 
construction can decrease the size of the contributing basin, thus decreasing hydrological inputs. 
 

Wetland systems in agricultural land use settings are sometimes preserved within 
retention areas.  Adverse impacts can occur to these wetlands through the stacking of water 
(holding water levels above control elevation) or pumping too much water into the system.  Both 
of these activities can drown or shift the species composition of the wetland. 
 



  IMC-Agrico Co.  
Wetland Rapid Assessment Procedure 
IMC-WRAP  
 
 

  
F:\PRINTER'S FOLDER\APPENDICES\APPEMDIX_D - WRAP.WPD 
Printed October 15, 2002 
 Page 16 

2.2.5.2 FIELD INDICATORS OF WETLAND HYDROLOGY MATRIX 
 
Objective 
 

This variable is a measure of the hydrologic regime based on observed field indicators for 
the subject wetland including hydroperiod duration and magnitude.  Wetland hydrology is 
generally interpreted using vegetative indicators.  In addition, hydrologic indicators such as 
lichen lines, algal mats, adventitious roots and basal scarring are also utilized.  Signs of altered 
hydrology may include encroachment of upland and transitional plant species into the wetland. 
 

Score 
HYDROLOGICAL REGIME HAS BECOME SEVERELY ALTERED WITH     0 
STRONG EVIDENCE OF SUCCESSION TO TRANSITIONAL/UPLAND 
OR OPEN WATER PLANT COMMUNITY 

C Wetland hydrology severely altered. 
C Hydroperiod inadequate to support wetland plant species for the particular 

community type. 
C Strong evidence that upland plants are encroaching into the historical wetland 

area as a result of a decreased hydroperiod. 
C Die-off of wetland plant species as a result of an increased hydroperiod. 
C In sites with an organic soil substrate, there is substantial soil subsidence. 

 
HYDROLOGIC REGIME INADEQUATE TO MAINTAIN A VIABLE      1 
WETLAND SYSTEM 

C Site hydroperiod inadequate to maintain the system that is being created, 
enhanced or preserved. 

C Succession of wetland plant species into transitional/upland plant species. 
Appropriate vegetation stressed or dying from too much or too little water. 

C In sites with an organic soil substrate, there is evidence of soil subsidence. 
 
HYDROLOGIC REGIME ADEQUATE TO MAINTAIN A VIABLE      2  
WETLAND SYSTEM.  EXTERNAL FEATURES MAY AFFECT WETLAND  
HYDROLOGY 

C Wetland hydroperiod adequate, although conditions possibly interfering with or 
influencing the hydroperiod of site (i.e., canals, ditches, swales, berms, reduced 
drainage area, culverts, pumps, control elevation and well fields) present. 

C Plants healthy, and exhibit no stress from too little water or too much water. 
C In sites with an organic soil substrate, there is little evidence of soil subsidence. 

 
HYDROLOGIC REGIME ADEQUATE TO MAINTAIN A VIABLE      3 
WETLAND SYSTEM 

C Plants healthy with no stress resulting from an improper hydroperiod. 
C Wetland exhibits a natural hydroperiod. 
C Wetland not adjacent to canals, ditches, swales, berms, well fields or other 
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negative impacts to the wetland within the landscape setting. 
C In sites with an organic soil substrate, there is no sign of soil subsidence. 

 
2.2.6.1 WATER QUALITY INPUT 
 
Introduction 
 

The SFWMD WRAP was developed to be utilized in nearly all wetlands within the 
District, including wetlands that receive storm water runoff from single and multi-family 
residential developments; low, medium, and high intensity commercial uses; golf courses; and a 
variety of intensive agricultural land uses.  The SFWMD WRAP notes that pollutant loading 
rates from storm water runoff from open space/natural areas is much lower than from 
commercial and industrial developments and residential areas. 

Because land uses on phosphate reserve property and reclaimed minesites fall into a 
much narrower range than the land uses that the SFWMD WRAP must address, together with 
the fact that storm water treatment systems are rarely found on phosphate reserve property, the 
IMC-WRAP water quality input variable focuses upon the land use scenarios found on unmined 
reserve lands and reclaimed lands and excludes treatment as an equally weighted variable.  In 
addition, a Amodifier@ has been added to reflect that fact that differing levels of human influence 
can change the storm water pollutant loading rates from different parcels with the same 
FLUCFCS level III vegetation classification.  The following paragraphs describe this approach. 
 

Utilizing the same concept that SFWMD applied in developing its WRAP water quality 
input variable, the IMC-WRAP water quality input establishes a maximum adjacent land use 
base score of 2.5 for upland and wetland natural systems and a minimum adjacent land use base 
score of 0.5 for relatively intense land uses with corresponding pollutant loadings such as 
transportation corridors (e.g., highway and rail), cattle watering ponds, and intensively farmed 
land with significant chemical inputs (e.g., citrus and row crops).  The four vegetative cover 
classifications found on phosphate company holdings that do not fall within either the intensive 
agriculture or natural systems categories discussed should be assigned base scores as follows: 
 
FLUCFCS Code   Description    Base Score 

510    Ditch/Canal       1.0 
211    Improved Pasture      1.5 
213    Woodland Pasture      1.5 
520    Lakes        2.0 

 
In order to recognize that given FLUCFCS codes may be used in different ways that 

offset water quality, the base water quality input score can be elevated or reduced by 0.5 point.  
Examples of where the base score should be increased include: 

C natural upland and wetland systems that have not been altered and are not being 
used for grazing at all; and 

C grasslands vegetated with exotic species (e.g., bahia) that are not being used for 
grazing at all; 

C groves that have been abandoned; 
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C row crop fields that have been abandoned; and 
C cattle watering ponds that are no longer being used. 

 
Examples of where the base score should be reduced by 0.5 point include: 

C improved pastures or woodland pastures that are being overgrazed; 
C groves and crop land where evidence of excessive storm water pollution (e.g., 

algal blooms or siltation) in the adjacent wetland documents poor management 
practices; 

C timber harvesting practices in adjacent flatwoods and forested uplands and 
wetlands are causing excessive storm water pollutant loadings; 

C cattle watering ponds that overflow or connect to the wetland; and 
C wetlands that are being heavily grazed or that have been extensively ditched. 

 
It is important for the investigator to note that the base score assumes that an average 

amount of human activities are influencing storm water input to the wetland being evaluated and 
that the upward modifier is to be used only when there is evidence of no human impact on 
natural systems or use of best management practices on agricultural lands.  Likewise, the 
downward modifier should be used only where there is evidence of excessive human impact. 
 
There may be occasions where an agricultural or transportation land use has been developed 
with a state of the art storm water runoff treatment system.  In these instances, a 0.5 point 
upward modifier should be applied, independent of whether the base score has already modified 
upward or downward because of the human influence factor described above. 
 

Testing of the IMC-WRAP for water quality input by representatives of USACOE and 
FDEP produced better consistency in scoring among reviewers on IMC-Agrico lands than did 
the SFWMD WQIT variable matrix.  For this reason, this alternative technique will be applied at 
the Ona and Pine Level tracts, as well as other tracts of lands to be mined and reclaimed lands, 
by IMC-Agrico. 
 
2.2.6.2 WATER QUALITY INPUT VARIABLE MATRIX 
 
Objective 
 

The water quality variable of the matrix is a measure of the quality of the surface water 
flowing into the subject wetland from adjacent land uses.  The percent and type of surrounding 
land uses is the consideration for the base score.  The base scores for land use types are as 
follows: 

FLUCFCS Code   Description(1)    Base Score(2) 
211    Improved pasture    1.5(3) 

212    Unimproved pasture    2.5 
213    Woodland pasture    1.5(3) 
214    Row crops     0.5(3) 

221    Citrus      0.5(3) 
310    Herbaceous rangeland   2.5 
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320    Shrub and brushland    2.5 
330    Mixed rangeland    2.5 
411    Flatwoods     2.5 
420    Upland forest     2.5 
510    Streams, canals, and Waterways  1.0 
520    Lake      2.0 
534    Ponds <10 acres    0.5 
600    Wetlands     2.5 
800    Transportation    0.5(3) 

 
 
Notes: 
(1) See glossary for complete FDOT FLUCFCS descriptions. 
(2) Modify base score upward or downward by 0.5 point if adjacent land use is experiencing 

minimal or excessive human impacts (see Section 2.2.6.1 for guidance). 
(3) Increase base score by 0.5 point if a storm water runoff treatment system exists on 

agricultural (FLUCFCS Series 200) or transportation (FLUCFCS Series 800) land uses; 
cannot be applied to natural systems.  

 
2.3 DESCRIPTION OF IMC-WRAP FIELD DATA SHEETS 

When assessing a wetland system using IMC-WRAP, it is important that the evaluator 
document site information and field observations.  Two wetland field data sheets have been 
developed for this purpose.  The following subsections explain how these sheets are to be used 
by the wetland evaluator. 
 
2.3.1 FDEP QUALITATIVE WETLAND SURVEY DATA SHEET 

Form 3-1 is a qualitative analytical work sheet that FDEP has requested IMC-Agrico 
complete for each wetland community on the Ona and Pine Level tracts.  The objective is to 
provide basic information about each wetland community, including semi-quantitative estimates 
of percent cover and species dominance in each vegetative stratum, without creating the 
requirements to perform expensive and time consuming vegetation transects.  Independent of the 
IMC-WRAP being implemented for the USACOE, the qualitative surveys will be used by FDEP 
to evaluate IMC-Agrico=s ERP applications.  The FDEP data sheets and qualitative surveys 
should also be used to document the basis for the IMC-WRAP scores that are prepared for 
USACOE 
 
2.3.1.1 FDEP DATA SHEET INSTRUCTIONS 

The following is a description of the information required when filling out the FDEP field 
data sheet for qualitative wetland surveys.   
Project Site: Check whether the wetland being evaluated is located on the Ona or the Pine Level 
tract.  If the data sheet is to be used for wetlands located on other tracts, the master form should 
be revised to reflect the correct property name. 
Wetland Number: Prior to leaving the office, each wetland on the project site should already be 
numbered using the numbering system presented in Chapter 3 of the Ona/Pine Level Application 
Information Document.  These numbers should be verified against maps or aerial photographs. 
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Investigator: The name of the individual who performed the evaluation. 
Date/Time: The date and time when the field inspection occurs. 
Photo Roll No.: If photographs are taken during the inspection, indicate the roll number and 
exposure number(s) taken at the subject wetland. 
Wetland Type: Check the FLUCFCS code that applies to the subject wetland. 
Vegetation Canopy and Subcanopy: A qualitative visual estimate of the canopy and subcanopy 
in the subject wetland.  Canopy and subcanopy species present should be listed and their 
approximate range of dominance should be estimated for both stratum.  Use additional space 
elsewhere on the page if more than nine species of canopy and subcanopy species are identified. 
 Total canopy cover should be estimated and recorded in the notes section.  
Vegetation Shrub Layer: A qualitative estimate of the percent cover and species composition 
within the shrub layer of the subject wetland exclusive of subcanopy species.  Shrub layer 
species present should be listed and their approximate range of dominance should be estimated. 
 Total shrub layer coverage should be estimated and recorded in the notes section. 
Vegetation Ground Cover: A qualitative estimate of the present cover and species composition 
within the ground cover layer of the subject wetland.  Ground cover species should be listed and 
the approximate range of dominance should be estimated visually.  Total percent cover for this 
stratum should be visually estimated and recorded in the notes section. 
Vegetation Notes: Field notes that add other descriptive factors and help to explain field ratings 
(e.g., presence of listed flora species,zonation patterns, high diversity, mature trees, percent 
canopy cover etc.). 
Vegetation Disturbance: Field notes that identify disturbances to the subject wetland that can be 
natural or man made (e.g., fire, dead or dying trees, logging, heavy cattle grazing, presence of 
nuisance or exotic species, or encroachment of upland species.) 
Soils Characteristics: Check which characteristic best describes the uppermost soil horizon. 
Soils Depth: Circle the depth range that best fits the depth of the uppermost soil horizon. 
Soils Disturbances: Note any disturbances (e.g., feral hog rooting, subsidence, excessive 
siltation) that have impacted the uppermost soil horizon.  Ditching in and immediately adjacent 
to the subject wetland should also be noted. 
Surface Water/Saturation: Respond to the questions to the extent possible and use ANA@ when 
not applicable or AUNK@ when the answer cannot be determined.  To the extent practical, 
consider the annual hydrologic cycle when estimating average depth of water and percent of 
wetland regularly inundated. 
Stream Channel Characteristics: When the subject wetland is associated with a watercourse 
(i.e., this could be a natural stream or a man-made or man-enhanced ditch/canal), provide 
estimates of the information requested.   Consider the entire annual hydrologic cycle when 
estimating hydrologic conditions. 
Ave. Depth of Water: Estimate the average water depth of the wetland at the time of the 
assessment.  If the depth varies substantially across the wetland, a range of depths may be entered. 
Estimated Seasonal High Water Depth: This parameter pertains predominantly to forested 
systems.  Estimate the seasonal high water depth by indicators such as lichen lines, moss collars, 
adventitious rooting, stain lines, recorded data, etc.  Indicate whether the subject wetland can best 
be described as a Adepressional@, Aflow-through@ or Aheadwater@ area by answering Ayes@ or Ano@ to 
the questions presented. 
Nonforested Wetland - Flooding: Seasonal high water elevations are often more difficult to 
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establish in nonforested wetlands than forested wetlands.  Therefore, only the general duration of 
flooding (i.e., Aseasonally flooded@, Asemi-permanently flooded@ or Apermanently flooded@) will be 
determined.  This can often be ascertained by vegetation, rack lines, knowledge of the area, etc. 
Check on the appropriate line.  If the flooding frequency can only be narrowed down to two 
possibilities, check both lines.  If it is not possible to determine at all, enter AUNK@  Write N/A if 
the wetland is forested. 
Hydrology/Topography Disturbance/Alteration: Use the space provided to briefly describe the 
disturbances/alterations to the natural hydrology observed.  Include examples like ditching, 
culverts, berms, spoil piles, evidence of modified flow in streams, and note if their are cattle 
ponds dug out adjacent to a wetland or stream.   Be sure to note Anone@ if there is no evidence of 
man-made alterations. 
Wildlife Observations: Use the space provided to make notations of any observations of wildlife 
utilization, including direct observations or evidence of historical usage (e.g., scat, tracks, etc.). 
Endangered and Threatened Species: Use the space provided to make notations of any 
observations of  listed wildlife species utilization, including direct observations or evidence of  
usage (e.g., scat, tracts, etc.). Be sure to note Anone@ if no evidence is available. 
Other Comments: Identify the adjacent land uses by estimating the percent of the subject 
wetland perimeter adjoined by various other vegetative conditions, including wetlands.  Use the 
FLUCFCS level III classification codes, if known.  Use the space provided to document the 
availability and size of a wetland buffer and to document any other relevant observations. 
 
2.3.2 USACOE IMC-WRAP SUMMARY SHEET 

Form 3-2 is a summary sheet that has been developed jointly by USACOE and IMC-
Agrico for use in the field completing the IMC-WRAP.  Used in conjunction with Form 3-1, the 
IMC-WRAP data sheet provides a condensed version of the scoring matrix for each of the six 
IMC-WRAP variables described in the preceding subsections.  These descriptions of scoring 
guidance along with the definitions in the Glossary should be referenced to assist in scoring the 
variables. 
 
2.3.2.1 USACOE IMC-WRAP SUMMARY SHEET INSTRUCTIONS 

The following is a description of the information required when utilizing the USACOE 
IMC-WRAP summary sheet: 
Project Site: Check whether the wetland being evaluated is located on the Ona or the Pine Level 
tract.  If the data sheet is to be used for wetlands located on other tracts, the master form should 
be revised to reflect the correct property name. 
Wetland Number: Prior to leaving the office, each wetland on the project site should already be 
numbered using the numbering system presented in Chapter 3 of the Ona/Pine Level Application 
Information Document.  These numbers should be verified against maps or aerial photographs. 
Investigator: The name of the individual(s) who performed the evaluation. 
Date/Time: The date and time when the field inspection occurs. 
Wetland Group ID: Enter a wetland grouping number or other code for wetlands that are in the 
same FLUCFCS level III classification, in the same setting and conditions.  This grouping is to 
allow the evaluation of only one of more wetlands where the evaluation will apply equally to two 
or more wetlands, so as to simplify the field efforts. 
Wildlife Utilization: A measure of the wildlife utilization within the subject wetland.  Noted signs 
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and observations should be documented within the AWildlife Observations Comments@ section of 
Form 3-1 to support the wildlife utilization assessment. 
Wetland Canopy: A measure of the overstory/shrub canopy for the subject wetland.  Field 
observations should be documented in the AVegetation Canopy and Subcanopy@ section of Form 
3-1 to substantiate the assessment of the wetland canopy variable. 
Wetland Ground Cover: A measure of the wetland ground cover for the subject wetland.  Field 
observations should be documented in the AGround cover@ section of Form 3-1 to substantiate 
the assessment of the wetland ground cover variable. 
Habitat Support/Buffer: A measure of the habitat buffer for the subject wetland.  Field 
observations should be documented in the AOther Noteworthy Comments@ section of Form 3-1 to 
substantiate the assessment of the habitat support/buffer variable. 
Field Hydrology: A measure of the field indicators of hydrology for the subject wetland.  Field 
observations should be documented in the AHydrology and Topography@ section of Form 3-1 to 
substantiate the assessment of the field hydrology variable. 
WQ Input and Treatment: A measure of the water quality input and surface water pretreatment 
for the subject wetland.  Field observations should be documented in the AOther Noteworthy 
Comments@ section of Form 3-1 to substantiate the assessment of the water quality variable. 
IMC-WRAP Score: The overall functional score for the subject wetland.  Each variable score is 
summed and then divided by the total possible maximum score for the variables (See Section 
2.2).  The final WRAP score is expressed as a number between zero and one (to two significant 
figures e.g. 0.xx). 
 
 
 GLOSSARY 
 
 
Agriculture - The science or art of cultivating the soil, producing crops, or raising livestock. 
Anthropogenic activities - Relating to, or resulting from the influence of human beings on nature. 
Appropriate plant species - Plant species which are appropriate for a given community type (i.e., 
Rhynchosphora tracyii in a wet prairie, Nymphaea odorata in a deepwater marsh). 
Canopy - The plant stratum composed of all woody plants and palms with a trunk four inches or 
greater in diameter at breast height (4.5=) except vines. 
Decreased hydroperiod - A decrease in the annual period of inundation, resulting in a change in 
the plant community composition and structure.  The effect is usually an increase of transitional 
and upland plant species. 
Desirable plant species - Native plant species that are appropriate for a specific community type 
and provide benefits to wildlife in the forms of food, cover, and nesting potential. 
Direct impacts - Physical acts such as dredging or filling wetlands. 
Design protocol - The design of a scientific experiment or treatment. 
Dry detention areas - Created impoundments with a bottom elevation of at least one foot above 
control elevation of the area. 
Duration of inundation - Period of time inundation occurs on an annual basis. 
Exotic plant species - Plant species that are non-native, purposefully or accidentally introduced by 
humans to a geographic area.  Many are invasive in nature and disrupt native plant communities. 
Florida Land Use, Cover and Forms Classification System (FLUCFCS) - Published in 1985 by the 
Florida Department of Transportation as Procedure no. 550-010-001-A, this methodology should 
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be used by wetland evaluators to classify land uses and vegetative cover when completing the IMC-
WRAP.  Evaluators should carry a copy of this procedure in the field. 
Freshly mulched created mitigation area - The spreading of hydric soils (with viable native seed 
bank present) across a graded, newly constructed mitigation area. 
Grass swales - A linear depression, usually designed to capture, store, and convey storm water 
runoff. 
Ground cover - The plant stratum composed of all plants not found in the canopy or subcanopy. 
Heavily impacted - Impacted by human activities to such a degree as to reduce significantly the 
functionality of a system. 
High intensity commercial - Land uses consisting of commercial with high levels of traffic volume.  
Traffic is constantly moving in and out of the area; including downtown areas, commercial office 
sites and regional malls. 
High intensity land use - Intensive agricultural operations such as dairy farming (including feedlots), 
and high intensity commercial projects.  These land uses are significantly disruptive to wetland 
systems through direct and indirect impacts. 
Highways - Major road systems such as interstate highways, major arteries and thoroughfares. 
Hydroperiod - Annual period of inundation. 
Hydrological indicators - Indicators that may be used as evidence of inundation or saturation when 
evaluated with meteorological information, surrounding topography, and reliable hydrological data. 
 Indicators include algal mats, aquatic mosses, aquatic plants, aufwuchs (microscopic attached 
organisms), basal scarring, drift lines, elevated lichen lines, evidence of aquatic fauna, 
morphological plant adaptations, secondary flow channels, sediment deposition, vegetated tussocks 
and water marks. 
Hydrology - Water depth, flow patterns, and duration and frequency of inundation as influenced 
by precipitation, surface runoff and ground water. 
Impervious surface - Surface which does not allow for the percolation of water (e.g. asphalt parking 
lots and roads, rooftops). 
Improved pasture - Rangeland comprised mostly of introduced pasture grasses.  The 
recommended stocking density for improved pasture is one cow for every five acres of rangeland. 
Inappropriate plant species - Plant species which are not usually considered nuisance species, 
however may be indicative of other problems (i.e., improper hydrology) and may dominate a 
particular stratum (e.g., Rubus sp. in a cypress forested wetland).  These plant species are not 
considered appropriate for a particular habitat. 
Increased hydroperiod - Increase in the annual period of inundation, resulting in a change in the 
plant community composition and structure, and which can include an increase in the duration 
and magnitude of inundation. 
Indirect impacts - Impacts to wetlands such as increased nutrient loading, altered hydrology, 
impacts to wetland buffer, development of adjacent areas or disturbances by air, light or noise 
pollution. 
Industrial - Manufacturing, shipping and transportation operations, sewage treatment plant 
facilities, water supply plants and solid waste disposal. 
Infiltration trench - Impoundment in which incoming runoff is temporarily stored until it gradually 
leaves the basin by infiltrating into the soils. 
Institutional - Schools, churches, libraries, etc.  Runoff concentrations are similar low intensity 
commercial. 
Intensively maintained - Mowed, disced or similarly impacted on more than a semi-annual basis. 
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Invasive exotic plant species - Exotic plant species (e.g., punk tree, Australian pine, Brazilian 
pepper, old-world climbing fern, etc.) that are invading and disrupting native plant communities in 
Florida. 
Landscape setting - The type of land use that surrounds a wetland (i.e., agriculture, residential, 
commercial/industrial, undeveloped.) 
Mining - Includes mining excavation, lake construction, and site development activities, resulting in 
the removal or clearing of vegetation. 
Moderately intensive commercial - Areas that receive moderate amounts of traffic volume for a 
portion of the day, such areas include small shopping centers and plazas. 
 
Moderately intensive land use - Includes single-family residential, multi-family residential, golf 
courses and golf course residential communities, industrial projects, highways and agricultural 
activities such as pasture and row crops. 
Multi-family residential - Residential land use consisting primarily of apartments, condominiums 
and cluster homes. 
Non-invasive exotic plant species - Exotic plant species which have not yet been shown to be 
invasive to natural communities. 
Nuisance plant species - Plant species which have the potential to dominate disturbed or created 
plant communities and form large vegetative colonies (e.g., cattails, spatterdock, primrose willow). 
Open space/natural undeveloped area - Areas that are not developed and exhibit minimal human 
impact, such areas include parks and passive recreational areas. 
Overstory  - Vegetation stratum consisting of woody plants and palms with a trunk > 4" dbh. 
Pretreatment or MSSW systems - Constructed systems designed to pretreat water (i.e., remove 
suspended solids and reduce nutrient concentrations) prior to discharge.  Systems can range in 
simplicity from grass swales and dry retention to secondary treatment and polishing ponds. 
Proc GLM - Procedure General Linear Model. 
Recreational - Areas which have been developed for active recreational use (e.g., ballfields, soccer 
fields, tennis and volleyball courts, etc.).  These areas typically have intensive ground maintenance 
programs. 
Routinely maintained - Mowed or similarly impacted on an annual basis. 
Row Crops - Agricultural practice of crops planted and harvested on an annual basis, excluding 
sugar cane (i.e., vegetable farms and plant nurseries). 
ShrubLayer - Vegetation stratum consisting of vines and woody plants with a main stem diameter < 
4" dbh. 
SAS - Statistical Application Software. 
Secondary productivity - Macroinvertebrates, fishes and wildlife. 
Single-family residential - Detached dwelling units with lot sizes less than one acre and dwelling unit 
densities greater than one dwelling per acre; duplexes constructed on one-third to one-half acre 
also included. 
Subcanopy - The plant stratum composed of all woody plants and palms with a trunk or main stem 
diameter at breast height (4.5=) between one and four inches, except vines. 
Undesirable plant species - Exotic, nuisance or undesirable plant species for a given habitat. 
Unimproved pasture - Comprised mostly of native rangeland.  The recommended stocking density 
is one cow per twenty-five acres of rangeland. 
Wet detention areas - Impoundments in which storm water runoff is temporarily stored until it 
gradually leaves through an outflow control structure.  A pool of water remains after a specific 
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bleed-down period. 
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APPENDIX C 
COMMON FRESH WATER FISHES OF CENTRAL FLORIDA 

Original list compiled by Dr. Alex Marsh, Department of Biological Science, 
Florida Atlantic University, Boca Raton, Florida 

 (IMC-Agrico Revised) 
 
Scientific Name 

 
Common Name 

 
Amia calva 

 
Bowfin 

 
Anguilla rostrata 

 
American Eel 

 
Erymizon sucetta 

 
Lake Chubsucker 

 
Esox niger 

 
Chain Pickeral 

 
Etheostoma fusiforme 

 
Scalyhead Darter 

 
Fundulus chrysotus 

 
Golden Topminow 

 
Fundulus seminolis 

 
Seminole Killifish 

 
Gambusia affinis 

 
Mosquitofish 

 
Heterandria formosa 

 
Least Killifish 

 
Ictalurus natalis 

 
Yellow Bullhead 

 
Jordanella floridae 

 
Flagfish 

 
Labidesthes sicculus 

 
Brook Silverside 

 
Lepisosteus platyrhlncus 

 
Florida Gar 

 
Lepomis gulosus 

 
Warmouth 

 
Lepomis macrochirus 

 
Bluegill 

 
Lepomis marginatus 

 
Dollar Sunfish 

 
Lepomis microlophus 

 
Redear Sunfish 

 
Lepomis punctatus 

 
Spotted Sunfish 

 
Lucania goodei 

 
Bluefin Killifish 

 
Micropterus salmoides 

 
Largemouth Bass 

 
Notemigonus crysoleucas 

 
Golden Shiner 

 
Noturus gyrinus 

 
Tadpole Madtom 

 
Poecilia latipinna 

 
Sailfin Molly 

 
Tilapia aurea * 

 
Spotted Tilapia 

(* Exotic Species) 
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APPENDIX D 
COMMON AQUATIC INSECT TAXA 

List compiled by Dr. Alex Marsh, Department of Biological Science, 
Florida Atlantic University, Boca Raton, Florida 

 
 
Order 

 
Plecoptera 

 
Stoneflies 

 
Order 

 
Ephemeroptera 

 
Mayflies 

 
Order 

 
Odonata 
  Suborder Anisoptera 
  Suborder Zygoptera 

 
 
Dragonflies 
Damselflies 

 
Order 

 
Hemiptera 
  Family Hebridae 
  Family Hydrometridae 
  Family Mesoveliidae 
  Family Gerridae 
  Family Veliidae 
  Family Notonectidae 
  Family Pleidae 
  Family Naucoridae 
  Family Nepidae 
  Family Belostomatidae 
  Family Corixidae 

 
 
Velvet water bugs 
Water measurers 
Water treaders 
Water striders 
Broad-shouldered water striders 
Backswimmers 
Pigmy backswimmers 
Creeping water bugs 
Water scorpions 
Giant water bugs 
Water boatmen 

 
Order 

 
Megaloptera 
  Family Sialidae 
  Family Corydalidae 

 
 
Alderfly 
Hellgrammite 

 
Order 

 
Neuroptera 

 
Spongilla flies 

 
Order 

 
Trichoptera 

 
Caddis flies 

 
Order 

 
Lepidoptera (Pyrallidae) 

 
Aquatic caterpillars 

 
Order 

 
Coleoptera 
  Family Haliplidae 
  Family Dystiscidae 
  Family Gyrinidae 
  Family Hydrophilidae 
  Family Psephenidae 
  Family Elmidae 
  Family Helodidae 
  Family Noteridae 
  Family Chrysomelidae 
  Family Dryopidae 

 
 
Crawling water beetles 
Predaceous diving beetles 
Whirligig beetles 
Water scavengers 
Water pennies 
Riffle beetles 
Marsh beetles 
Burrowing water beetles 
Leaf beetles 
Long-toed water beetles 

 
Order 

 
Diptera 
   Family Blepharoceridae 
   Family Tipulidae 
   Family Ptychopteridae 
   Family Psychodidae 

 
 
Net-winged midges 
Crane flies 
Phatom crane flies 
Moth flies 
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   Family Dixidae 
   Family Culicidae 
   Family Simulidae 
   Family Tendipedidae 
   Family Ceratopongidae 
   Family Stratiomyiidae 
   Family Tabanidae 
   Family Rhagionidae 
   Family Syrphidae 
   Family Tetanoceridae 
   Family Ephydridae 

Dixa midges 
Mosquitoes, phantom midges 
Blackflies 
Midges 
Biting midges 
Soldierflies 
Horseflies, deerflies 
Snipe flies 
Rat-tailed maggots 
Marsh flies 
Shore flies 
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APPENDIX E  NUISANCE OR UNDESIRABLE PLANT SPECIES 
  FOUND IN WETLANDS IN CENTRAL FLORIDA 

  
Common Name 

 
Scientific Name 

 
Nuisance or 
Undesirable 

air-potato Dioscorea bulbifera N 
alligator weed Alternanthera philoxeroides N 
Australian pine Casuarina equisetifolia U 
bahia grass Paspalum notatum U 
balsam apple Momordica charantia U 
Bermuda grass Cynodon dactylon U 
bittermint Hyptis mutabilis U 
Brazilian pepper Schinus terebinthifolius N 
Caesar=s weed Urena lobata U 
cattail Typha spp. N 
Chinese tallow Sapium sebiferum N 
climbing ferns Lygodium spp. U 
climbing hempvine Mikania scandens N 
cogon grass Imperata sp. N 
coinwort Centella asiatica U 
crabgrass Digitaria ciliaris U 
cuphea Cuphea carthagenensis U 
day-flower Commelina diffusa U 
dog fennel Eupatorium capillifolium U 
false pimpernel Lindernia grandiflora U 
grass Axonopus affinis U 
guava Psidium guajava U 
melaleuca Melaleuca quinquenervia N 
murdannia Murdannia nudiflora U 
para grass Brachiara mutica N 
primrose willow Ludwigia peruviana N 
sedge Cyperus rotundus U 
sesbania Sesbania spp. U 
sorrel Oxalis corniculata U 
southern willow Salix caroliniana U 
sword fern Nephrolepis cordifolia U 
taro Colocasia esculenta U 
torpedo grass Panicum repens N 
tropical soda apple Solanum tampensis U 
Vasey-grass Paspalum urvillei U 
water primrose Ludwigia octovalvis N 
water hyacinth Eichornia crassipes N 
water lettuce Pistia stratiotes N 
wedelia Wedelia trilobata U 
wild Boston-fern Nephrolepis exaltata U 

N = Nuisance - native or exotic plants which have the capability to severely alter the diversity and/or structure of a wetland 
ecosystem. 
U = Undesirable - inappropriate species but not usually severely disruptive to wetland diversity and/or structure. 
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Project Name ___________________ FORM 3-2  WARNING

Wetland No. ____________________ IMC-Agrico THIS FORM IS MEANT TO BE A 
Reviewer(s) ____________________ WETLAND RAPID ASSESSMENT 

PROCEDURE
FIELD AID AND NOT AS A 

SUBSTITUTE FOR THE GUIDANCE 

Date _____________199____ Evaluation Matrix PROVIDED IN THE IMC-WRAP
Wetland Group ID _________  (IMCWRAP)  DOCUMENT

WILDLIFE UTILIZATION Select 
Score

WETLAND OVERSTORY/SHRUB Select 
Score

WETLAND GROUNDCOVER Select 
Score

No Evidence of Wildlife Use 0.0 No Desirable Overstory / Shrub 0.0 No Desirable Groundcover 0.0

Existing wetland heavily impacted No desirable tree & shrub species
Groundcover > 75% undesirable 
species

No evidence of wildlife utilization
Negligible or little habitat support from seedling 
trees

Groundcover intensely maintained, 
managed or impacted

Little/no habitat for native wildlife
Recent clear cutting w/ evidence of canopy 
revegetation

Freshly mulched mitigation site with no 
evidence of seed germination

>75% undesirable plant species

0.5 0.5 0.5

Minimal Evidence of Wildlife Use 1.0 Minimal Desirable Overstory / Shrub 1.0 Minimal Desirable Groundcover 1.0
MInimal evidence of wildlife use Approx. 50 % undesirable  trees & shrubs > 50% undesirable vegetation
Little habitat for birds, small mammals, 
and/or reptiles

Overstory and Shrub immature but potential for 
habitat support Groundcover routinely managed

Limited adj. upland food sources Natural recruitment of trees & shrubs Newly planted mitigation site

In area of frequent human disturbance Snags due to hydrologic or environmental
Newly mulched site, signs of 
germination

problems
Disease or insect damage to live canopy

 1.5 1.5 1.5
                                            
Moderate Evidence of Wildlife Use 2.0 Moderate Desirable Overstory / Shrub 2.0 2.0
Use by small/med. mammals, and/or 
reptiles < 25% undesirable canopy trees & shrubs < 25% undesirable species
Aquatic macroinvertebrates, 
amphibians, and/or forage fish

Wetland overstory and shrub providing habitat 
support Slight human induced impacts

Adequate adjacent upland food sources
Some natural recruitment of native overstory and 
shrub seedlings

Mulched or planted areas w/ established 
desirable species

Minimal human disturbance
Adequate wildlife cover/habitat in 
wetland or adjacent upland

Healthy canopy trees, minimal disease/insect 
damage

2.5 2.5 2.5

Strong Evidence of  Wildlife Use 3.0 Abundant Desirable Wetland Overstory / Shrub 3.0 Abundant Desirable Groundcover 3.0

Use by large mammals and/of reptiles < 10% invasive canopy & midstory species < 10% nuisance plants, no exotic plants
Abundant aquatic macroinverts, 
amphibians and /or forage fish Good habitat support by overstory and shrub Minimal/no disturbance to groundcover

Abundant upland food sources
Strong evidence of natural recruitment of native 
trees & shrubs Managed or natural  periodic burns

Negligible human disturbance Some snags or den trees
Abundant cover/habitat for wildlife within 
the wetland or adj. upland.

Healthy live canopy, minimal disease or insect 
damage

Variable Scores

NOTES:
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ADJ. UPLAND/WETLAND BUFFER Select 
Score

HYDROLOGIC INDICATORS Select 
Score

WATER QUALITY INPUT & 
TREATMENT

Select 
Base 
Score

No Adj. Buffer 0.0
Hydrology Severely altered, Succession to 
Transitional/ Upland or Open water 0.0 Land Use Category

Buffer nonexistent Hydrology severely altered FLUCFCS Code      Description
Base 

Score*
Hydroperiod inadequate to support particular 
community type 211                Improved Pasture 1.5
Upland plants encroaching into historic wetland area 212                Unimproved Pasture 2.5
Wetland  plant die-off 213                Woodland Pasture 1.5
Substantial soil subsidence 214                Row Crops 0.5

221               Citrus 0.5
0.5 0.5 310               Herbaceous Rangeland 2.5

320               Shrub and Brushland 2.5
330               Mixed Rangeland 2.5
411               Flatwoods 2.5

Buffer < 30' average width w/ 
desirable species 1.0 Hydrology Inadequate to maintain viable wetland 1.0 420               Upland Forest 2.5

< 30' ave. buffer width
Hydroperiod inadequate to maintain particular 
community type 512               Ditch/canal 1.0

Mostly desirable plants that provide 
cover, food, roosting for wildlife

Succession to transitional/upland species, wetland 
veg. Stressed 520               Lake 2.0

Not connected to wildlife corridors Evidence of soil subsidence 534               Ponds < 10 ac.(& cattle) 0.5

> 300' wide, but > 75% exotic/nuisance 
invasive species plants 600               Wetlands 2.5

800               Transportation (RR & ROW) 0.5

* Base LU score can be adjusted per on 
site specific conditions as follows:

1.5 1.5 No influence          +0.5
Mod. Influence     +/- 0.0

Buffer 30'-300' wide, predom. 
desirable plants 2.0 Hydrology Adequate, Poss. External Influences 2.0 Sign. Influence     - 0.5

Buffer 30'-300' wide 
Hydroperiod adequate, possible interfering 
conditions

Desirable plants provide cover, food, 
roosting for wildlife No plant stress from too little/too much water
Portions connected to offsite wetland 
system/ designated wildlife corridor Little soil subsidence
Buffer > 300', but predom. Undesirable 
non-invasive plant species Pretreatment Modifier**

Berms, lakes, wet detention with swales, 
wet detention with dry retention, 0.5

2.5 2.5
No treatment 0.0

Buffer > 300', Predom. Desirable 
Plant Species 3.0 Hydrology Adequate 3.0

Buffer width > 300' average Plants healthy, no stress
**use only when specific treatment is 
provided

< 10% nuisance/exotic species Natural hydroperiod
Connected to offsite wetlands or 
designated wildlife corridor Not adj. To negative impacts

No soil subsidence

Variable Scores

Total Variable Scores 0.0
Total Variable Maximum

IMC-WRAP SCORE #DIV/0!

Notes:
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  APPENDIX E 
 

EVIDENCE OF SUCCESSFUL RECLAMATION 
 
A summary of both wetland and upland reclamation projects conducted by IMC is 
described in this appendix.  Table 4.E-1 lists successfully reclaimed wetlands that have 
been released by the permitting agencies.  

Certain vegetative communities that IMC proposes to create in the post-reclamation 
landscape at the Ona site (wet prairie, bay swamp, gum swamp, stream swamp, pine 
flatwoods, and palmetto prairie) have not been, to date, created on reclaimed lands 
elsewhere to the satisfaction of certain regulatory agency/workgroup members.   

The applicant is confident about their ability to create equally productive post-reclamation 
habitats on a site-wide basis for three reasons.  First, the upland and wetland habitats with 
the highest functional capacities at the Ona site would not be disturbed by mining.  In 
addition to the functional capacity, or quality, of these habitats, it is also central to IMC's 
plans that the undisturbed habitats would form the core corridors of the overall post-
reclamation habitat scenario.  These two facts combine to form the argument that the 
created habitats need only to serve to broaden the core corridors and link them together to 
be successful.  Thus, the IMC plan does not rely upon the premise that the created 
habitats must, in and of themselves, provide the entire functional capacity as would be the 
case if 100 percent of the property was disturbed during the mining of the Ona site.  

Second, the positioning of the post-reclamation habitat to serve as connecting links 
between the "no-mine areas of conservation interest" should result in synergistic increases 
in the functional capacity of the post-reclamation habitat when compared to the existing 
patchwork quilt positioning of the habitat proposed to be disturbed.  Reclamation of natural 
habitat adjacent to undisturbed existing habitat should be more successful, over time, due 
to the improved ability to precisely predict post-reclamation normal pool and seasonal high 
water level elevations in created wetlands.  Furthermore, the natural vegetative 
succession that would occur from the existing, undisturbed habitat seed source outward 
into the created habitat would increase vegetative diversity. 

Finally, significant acreages of post-reclamation habitat would not be created for another 
10 to 15 years due to the mine sequencing and habitat reclamation positioning plans.  
During this time frame, IMC and other researchers would continue to study and advance 
the knowledge base in upland and wetland habitat creation.  While 10 to 15 years may 
seem to be a relatively short time period, it is quite significant when considering that the 
first full-scale wetland creation effort was planted only 22 years ago, the first full-scale 
"mucking" of wetlands was performed only 19 years ago, the first large-scale xeric 
reclamation projects were performed less than 17 years ago, and pine flatwoods and 
palmetto prairie reclamation was not even being considered necessary as little as 15 years 
ago.  Given this scenario, combined with the factors discussed above, the applicant 
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strongly disagrees with the logic that because certain habitats have not yet been created 
to the satisfaction of all, it would not be possible to do so in the future. 

Bay Swamps 

Evidence of IMC's ability to create bay/gum swamps is represented by the Alderman 
Creek Bay Swamp project in Hillsborough County at the Four Corners Mine.  Through the 
use of a variety of planting techniques, the objective is to create immature bay swamps 
that would mature into systems similar to those observed at the Ona site.  Results to date 
include evidence that the hydrology is adequate, preliminary survival rates are 
encouraging, and wildlife utilization has been immediate. 

Forested Wetland Ecological Capacity 

To demonstrate the ability of created forested wetlands to reach ecological capacity in 15 
years, IMC utilized the Wetland Rapid Assessment Procedure (WRAP) to measure the 
functional capacity of IMC's created wetlands during the past 20 years.  Over sixty 
reclaimed wetlands were assessed, twenty of which were forested wetlands of 
approximately 15 years in age.  

Median values for the six WRAP criteria in forested (coniferous and mixed forested) 
wetlands were as follows (maximum score: 3.0): Wildlife Utilization: 2.0; Overstory 
Vegetation: 2.0; Ground Cover: 1.75; Adjacent Buffer: 2.5; Hydrology: 2.25; Water Quality: 
2.4.  The overall median score (maximum: 1.0) for the created forested wetlands was 0.70 
compared to a median score of 0.67 on the forested wetlands currently existing at the Ona 
site.  The slightly higher WRAP score on reclaimed wetlands is in large part due to the 
categories of adjacent buffer and hydrology.  The adjacent buffer and hydrology 
components are often reduced in the pre-mining landscape due to conversion of adjacent 
uplands to improved pasture and ditching of wetlands. 

Pine Flatwoods 

IMC has successfully restored a flatwoods community within the uplands portion of the 
Hardee Lakes reclamation project that was recently donated to Hardee County.  
Techniques have been developed to collect and propagate the understory species present 
in flatwoods including palmetto, wiregrass, and muhlygrass.  Both IMC and CF Industries 
have utilizing mulching to revegetate large parcels in Hardee County targeted for 
reclamation as flatwoods.  The Hardee Lakes reclamation project was mulched in the 
1990's and has developed a diverse shrub and groundcover community beneath the 
canopy of slash pine and sand live oak, including saw palmetto, bushy goldenrod, elliott's 
milk pea (Galactia elliottii), broomsedge and thin paspalum.  Comparison of the reclaimed 
site to the pre-mining condition suggests that the primary vegetative components of pine 
flatwoods have been successfully established on reclaimed lands.  At CF Industries' 
Hardee Phosphate Complex located immediately north of the Ona site, FDEP issued an 
outstanding reclamation award for the successful reclamation of 70 acres of pine 
flatwoods, further evidence that pine flatwoods reclamation is an achievable goal.   
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Xeric Scrub 

IMC has completed, and is currently working on, a number of scrub and xeric reclamation 
projects.  The “Best of the West” scrub reclamation has received awards for its success 
and boasts a high diversity of plant and wildlife species. It is the most mature scrub 
reclamation project at IMC and was constructed in the 1980s by spreading scrub soils and 
plant material from a site being cleared to a nearby, reclaimed site consisting primarily of 
graded sandy overburden.  Additional planting of nursery stock and wildlife restocking 
followed.  Sampling after four years of establishment indicated a scrub oak density of over 
4,000 trees per acre.  Groundcover grasses and shrubs that are present and reproducing 
on the site include wiregrass, brushy bluestem, tarflower, gopher apple, prickly-pear 
cactus, staggerbush, Florida rosemary, and many other species typically found in central 
Florida scrub communities.  One scrub species of orchid, wild coco (Pteroglossapsis 
scristata), and the scrub plant nodding pinweed (Lechea cernau), listed as rare or 
imperiled by Chapter 9J-2.041, F.A.C. are also present.  The site has responded well to 
natural habitat management techniques such as fire and is providing habitat to a number 
of listed wildlife species. Animal species that typically inhabit scrub communities have 
migrated to this reclamation site or have been relocated to the site as part of IMC’s listed 
species management program.  These species include the Eastern indigo snake, the 
Florida gopher tortoise, five families of the Florida scrub jay, and the Florida mouse.  
Numerous other bird, mammal, amphibian, and reptile species inhabit this 100-plus acre 
site. Appendix AI-12-A of the CDA contains a report documenting wildlife usage at the 
“Best of the West” and a qualitative vegetation list from the “Best of the West”.  Portions of 
the site were burned in the spring of 2000; subsequent indications of resprouting, 
diminished fuel loads, and canopy cover suggest that this reclaimed site is pyrogenic and 
able to withstand fire.  The reader is, also, referred to the study entitled “An Evaluation of 
Xeric Habitat Reclamation at a Central Florida Phosphate Mine” published by the Office of 
Environmental Services, Florida Game and Freshwater Fish Commission in July, 1992, 
that documents the establishment of the “Best of the West” scrub habitat. 
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1 

FOREWORD 
 
IMC has restructured and revised the proposed NEB’s that were presented in the April 2000 CDA. Some new ones 
have been added, some old ones have been dropped and others have been amended. In addition, the NEBs--even the 
ones that did not change--have been completely renumbered, without regard to former numbers.  Thus, to avoid 
confusion, please disregard the original list and refer only to the list included in this submittal which has been 
printed in its entirety.  Please note, however, that the content of this issuance is essentially the same as that 
submitted and reviewed at the Team Permitting meeting held in October 2000. 
 
Each revised or new NEB has been included in one of three categories.   The NEB categories are: 1) Ecological;      
2) Process; and 3) Community Value.  Any NEBs that were included in the original Ona CDA submittal have been 
cross referenced in this revision for ease of comparison (see NEB # in parentheses after the bullet statements below).  
Any NEB without a number in parentheses has been added since the original submittal.  As stated in the Ecosystem 
Management Team Permitting Agreement, a net ecosystem benefit in the Team Permitting process means that the 
result must be more favorable to the ecosystem than under conventional permitting review.  Many of the following 
opportunities for net benefits were discussed and deemed sufficient to warrant an ecosystem permitting approach to 
reviewing the applications.   
 
 
 INDEX OF NEB’s 
 
Ecological - Net Ecological Benefits 
 

NEB’s Nos. 1 through 5 are proposed to be included in the attached Conservation Easement.  The location 
and extent of 

  the Conservation Area lands  are shown on a composite Figure NEB 0. 
 
NEB# 
 
1.   Conservation Easement on the Horse Creek Floodplain  on the Ona Tract. (formerly NEB #3) 
2. 
3.   Conservation Easement on the Brushy Creek Corridor on the Ona Tract. (formerly NEB #3) 
4. 
5.   Conservation Easement on an Enlarged Horse Creek Corridor on the Fort Green Souther Reserves Tract. 
6. 
7.   Conservation Easement on East-West Natural Systems Corridor on the Ona Tract  
8. 
9.   Conservation Easement on the Oak/Brady Creek Corridor on the Ona Tract  
10. 
11.   Habitat Enhancement Parcels in Non-Disturbed Areas Options a, b, & c. (formerly NEB #13) 
12.  
13.   Donation of Additional Lands to Hardee County to Expand Hardee Park.  
14. 
15.   Donation of Undisturbed Payne Creek Floodplain Forest Wetlands to Hardee County that lie east of Hardee 
Park 
16.      with Conservation Easement. 
17. 
18.   Areas of Conservation Interest - No Mining Disturbance. (formerly NEB #8) 
19. 
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20.  Protection of Listed Plants Through Relocation. (formerly NEB#10) 
21. 
22.  Restoration of a Segment of Six Mile Creek  
23. 
24.   Cabbage and Needle Palm Relocation. 
25. 
26.  Amphibians Relocation  Research Project. 
27. 
28.   Florida Burrowing Owl (Speotyto cunicularia) Relocation Research Project. 
29. 
30.   Restoration of Some Historic Water Flow and Hydrology in the Peace River System (formerly NEB #5) 
31. 
32. 
33. 
34.Process - Net Ecological Benefits 
35. 
36.16.   Holistic Focus on Ecosystems (formerly NEB’s #1, #7 & #9) 
37. 
38.17.   Formalized, Early, and Continuing Public Participation (formerly NEB #2) 
39. 
40.                                                                                                                                                                                      
41. 
42. 
43.Community - Net Ecological Benefits: 
44. 
45.18.   Improvement of Recreational Opportunities. (formerly NEB #6) 
46. 
47.19.   Archaeological Re- Survey of the Mississippi Chemical Tract area. (formerly NEB #12) 
48. 
49. 
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NEB #1 
 
Title: Conservation Easement on the Horse Creek Corridor on the Ona Tract. 
 
Abstract: IMC Phosphates proposes to grant a perpetual conservation easement to the FDEP (or SWFWMD) to 
provide permanent protection for the Horse Creek-associated 100-year floodplain that lies above lands claimed by 
FDEP as sovereign submerged lands (SSL), and additional contiguous lands, which collectively will be referred to 
by IMC as the “Horse Creek Corridor on the Ona Tract”. 
 
Site Map: Figure NEB 1 illustrates the location of the Horse Creek Corridor on the Ona Tract. 
 
Total Area/Location: The total area addressed in the conservation easement is about 519 acres.  Approximately 3.9 
miles of the Horse Creek channel (or about 9.1 percent of its total length) is proposed to be protected in Sections 8, 
9, 16, 17, 20, 28, and 29, Township 34 south, Range 23 east in Hardee County. 
 
Sovereign Submerged Lands (SSL) Area: Since proposing the preservation of the Horse Creek corridor in October 
2000, IMC has learned that FDEP intends to claim ownership below the ordinary high water line, or man annual 
flood elevation, of Horse Creek as “sovereign submerged lands” (see FDEP letter in Tab 3).  Figures NEB-0 and 
NEB-1 illustrate this area, which is about 127 acres. 
 
Project Description: Within the Ona tract, IMC is working to reach agreement with the FDEP (or SWFWMD) to 
protect the Horse Creek Corridor permanently through the granting of a Perpetual Conservation Easement.  A copy 
of an example of the Conservation Easement that IMC has proposed is attached at the end of this section.  Figure 
NEB-1 illustrates the areal extent of the lands subject to the proposed easement. 
 
As described in the Conservation Easement and shown on Figure NEB 1, the land in the Horse Creek Corridor has 
been subdivided into two categories: (1) Category “A” lands are those portions of the Corridor that will not be 
disturbed by mining activities; and (2) Category “B” lands are those portions of the Corridor that could be enhanced 
if selected as the preferred alternative for  NEB #6.  The project consists of protecting the Category “A” lands from 
development in perpetuity and, following completion of enhancement or reclamation activities, providing the same 
permanent protection for the Category “B” lands. 
 
Timeline/Schedule: The Conservation Easement for the Category “A” lands will become effective and recorded in 
the Public Records of Hardee County, Florida within six months after the commencement of mining on the Ona 
tract.  The Conservation Easement for the Category “B” lands will become effective and recorded in the Public 
Records of Hardee County, Florida within six months after the “release” of all Ona lands from any local, state or 
federally imposed reclamation or mitigation requirements. 
 
Proposed Protection Mechanism: Please refer to the proposed example Conservation Easement. 
 
Monitoring for Compliance: FDEP (or SWFWMD) shall have the right to inspect the property for the purpose of 
monitoring compliance with the terms of the Conservation Easement.  Enforcement of any non-compliance issues 
would be governed by the arbitration provisions of the easement and Section 704.06, Florida Statutes. 
 
Basis for NEB Determination: IMC is under no obligation to grant such an easement as a prerequisite to or 
condition of issuance of any federal, state, or local permit or Development Order.  
 
In the U.S. Army Corps of Engineers (USACOE) Clean Water Act Section 404 permit application, IMC is 
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proposing to include the proposed avoidance of wetland impacts within the Horse Creek floodplain as one 
component of the mine-wide compensatory mitigation plan to prevent the temporal loss of  wetland functional 
capacity elsewhere on the Ona tract.  However, no corresponding temporal loss offsets are required by the 
regulations adopted to govern the issuance of Environmental Resource Permits (ERP) by the Florida Department of 
Environmental Protection (FDEP) and the ERP mitigation plan does not rely upon avoidance or enhancements in the 
area shown in Figure NEB-1 to fulfill FDEP ERP or CRP mitigation requirements.  Therefore, IMC’s proposal 
qualifies as a NEB because it clearly exceeds the requirements of State regulations. 
 
Furthermore, with the exception of the Hardee County Comprehensive Plan, there are no regulations which prohibit 
the mining disturbance of the uplands within the Horse Creek Corridor that comprise a portion of this NEB.  The 
Hardee County Comprehensive Plan permits only livestock pasturing or residential densities of one dwelling unit 
per 20 acres within a corridor along the Horse Creek Channel that measures the lesser of the width of the 100-year 
floodplain or 500 feet on each side.  Therefore, the NEB consists of preventing mining in those portions of the Horse 
Creek Corridor that are not protected by the Comprehensive Plan, the development of any residential structures, and 
the conversion of natural systems to improved pasture. 
 
The area encompassed by this NEB has been identified by various governmental agencies as an important regional 
natural systems corridor that offers wildlife habitat, water quantity, and water quality benefits.  These agencies 
include: 
 FDEP - Integrated Habitat Network Designation; 
 FFWCC - Closing the Gaps” Study Corridor”; and 
 SWFWMD - Core Habitat and Linkages Designation. 
 
The SWFWMD March 2000 Resource Evaluation Report recommends that this area be targeted for acquisition 
under the Preservation 2000/Save Our Rivers Programs. 
 
On a site-specific basis, this area contains high-quality forested wetlands and contiguous high-quality pine flatwoods 
along the northern boundary (in Section 9, T 34S, R 23E) where the protected lands will extend above the 100-year 
floodplain.  These upland areas can serve as suitable red-cockaded woodpecker habitat in the future in accordance 
with the recommendations of the FFWCC and Dr. Reed Bowman.  Eleven species of listed plants occur in this area.  
The width of the corridor generally exceeds 1,000 feet. 
 
In summary, then, the Horse Creek Corridor clearly qualifies as a NEB because: 
 
1. IMC will not rely upon avoidance or enhancement of wetlands in the Horse Creek Corridor to fulfill FDEP 

ERP or CRP mitigation obligations; 
2. The proposed Conservation Easement is permanent; 
3. The proposed Conservation Easement is verifiable and enforceable; 
4. The proposed Conservation Easement precludes future permit amendments (Notices of Proposed Change;) 
5. The proposed Conservation Easement protects lands not otherwise offered permanent protection through 

regulations (e.g., 404, ERP, and Comprehensive Plan); 
6. The Category “A” and “B” lands lie within the Horse Creek portion of the IHN, Closing the Gaps, and 

SWFWMD “Core Habitat and Linkages” Model on the Ona tract; and 
7. The Conservation Easement prescribes land uses and management plan restrictions that will preserve the 

existing conditions on the Category “A” lands and the reclaimed conditions on the Category “B” lands. 
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NEB #2 
 
Title: Conservation Easement on the Brushy Creek Corridor on the Ona Tract. 
 
Abstract: IMC Phosphates proposes to grant a perpetual Conservation Easement to the FDEP (or SWFWMD) to 
provide permanent protection for the Brushy Creek channel, much of the associated 25-year floodplain, and 
additional contiguous lands, which collectively will be referred to by IMC as the “Brushy Creek Corridor on the Ona 
Tract”. 
 
Site Map: Figure NEB 2 illustrates the location of the Brushy Creek Corridor on the Ona Tract. 
 
Total Area/Location: The total area addressed in the Conservation Easement is 2,031 acres.  Approximately 4.25 
miles of the Brushy Creek channel (or about 29 percent of its total length) is proposed for protection in Sections 11 
through 14, 23 through 26, and 36, Township 34 south, Range 23 east in Hardee County and Section 31, Township 
34 south, Range 24 east. 
 
Project Description: Within the Ona tract, IMC is working to reach agreement with the FDEP (or SWFWMD) to 
protect the Brushy Creek Corridor permanently through the granting of a Perpetual Conservation Easement.  A copy 
of an example of the Conservation Easement that IMC is proposing is attached at the end of this section.   Figure 
NEB 2 illustrates the areal extent of the lands subject to the proposed easement. 
 
As described in the Conservation Easement and shown on Figure NEB 2, the land in the Brushy Creek Corridor has 
been subdivided into two categories: (1) Category “A” lands are those portions of the Corridor that will not be 
disturbed by mining activities; and (2) Category “B” lands are those portions of the Corridor that will be disturbed 
by mining activities (i.e., mining of selected portions of the 25-year floodplain and the construction and use of the 
mine access/utility crossings in Sections 23 through 26, Township 34 south, Range 23 east) or may be selected as an 
area to  be enhanced as described in NEB #6.  The project consists of protecting the Category “A” lands from 
development in perpetuity and, following completion of enhancement and/or reclamation activities, providing the 
same permanent protection for the Category “B” lands. 
 
Timeline/Schedule: The Conservation Easement on the Category “A” lands will become effective and recorded in 
the Public Records of Hardee County, Florida within six months after the commensal of mining on the Ona tract..  
The Conservation Easement will become effective and recorded in the Public Records of Hardee County, Florida on 
the Category “B” lands within six months after the “release” of all Ona lands from any local, state or federally 
imposed reclamation or mitigation requirements. 
 
Proposed Protection Mechanism: Please refer to the attached example Conservation Easement. 
 
Monitoring for Compliance: FDEP or SWFWMD shall have the right to inspect the property for the purpose of 
monitoring compliance with the terms of the Conservation Easement.  Enforcement of any non-compliance issues 
would be governed by the arbitration provisions of the easement and Section 704.06, Florida Statutes. 
 
Basis for NEB Determination: IMC is under no obligation to grant such an easement as a prerequisite to or 
condition of issuance of any federal, state, or local permit or Development Order. 
 
In the U.S. Army Corps of Engineers (USACOE) Clean Water Act Section 404 permit application, IMC is 
proposing to include the proposed avoidance of wetland impacts within the Brushy Creek floodplain as one 
component of the mine-wide compensatory mitigation plan to prevent the temporal loss of  wetland functional 
capacity elsewhere on the Ona tract.  However, no corresponding temporal loss offsets are required by the 
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regulations adopted to govern the issuance of Environmental Resource Permits by the Florida Department of 
Environmental Protection (FDEP) and the ERP mitigation plan does not rely upon avoidance or enhancements in the 
area shown in Figure NEB 2 to fulfill FDEP ERP or CRP mitigation requirements.  Therefore, IMC’s proposal 
qualifies as a NEB because it clearly exceeds the requirements of State regulations. 
Furthermore, there are no regulations which prohibit the mining or other disturbance of the uplands within the 
Brushy Creek Corridor that comprise a portion of this NEB.  
 
The Brushy Creek Corridor has been found to provide regional wildlife habitat, water quantity, and water quality 
benefits by several governmental agencies, including: 
 FDEP - Integrated Habitat Network; 
 FFWCC - “Closing the Gaps” Corridor; and 
 SWFWMD - “Core Habitat and Linkages” Corridor. 
 
The SWFWMD staff recommended acquisition of this area under the Save Our Rivers/Preservation 2000 programs. 
 
On a site-specific basis, the protected property, which measures between one-half and one and one-third miles wide, 
contains significant acreage of the highest-quality forested wetlands onsite and contiguous adjacent upland natural 
systems.  Eight different listed wildlife species were observed in the protected area, including a sandhill crane 
nesting site.  South of SR 64, a rookery is present that contained approximately 50 nests of great egrets, little blue 
herons, snowy egrets, and possibly white ibis.  Seven different listed plant species were also observed.  The 
protected area includes significant acreage of mature pine flatwoods which lie above the 25-year floodplain; these 
areas total 300 acres that can permanently serve as potential red-cockaded woodpecker habitat. 
 
In summary, then, the 2,031-acre Brushy Creek Corridor clearly qualifies as a NEB because: 
1. IMC will not rely upon avoidance of wetlands in the Brushy Creek Corridor to fulfill FDEP ERP  
 or CRP mitigation obligations; 
2. The proposed Conservation Easement is permanent; 
3. The proposed Conservation Easement is verifiable and enforceable; 
4. The proposed Conservation Easement precludes future permit amendments (Notices of Proposed Change;) 
5. The proposed Conservation Easement protects lands not otherwise offered protection through regulations 
 (e.g., 404 ERP, and Comprehensive Plan); 
6. The Category “A” and “B” lands lie within the Brushy Creek portion of the IHN, Closing the Gaps, and 
 SWFWMD “Core Habitat and Linkages” Model on the Ona tract; and 
7. The Conservation Easement prescribes land uses and management plan restrictions that will preserve the 
 existing conditions on the Category “A” lands and the reclaimed conditions on the Category “B” lands. 
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NEB #3 
 
Title: Conservation Easement on an Enlarged Horse Creek Corridor on the Fort Green Southern Reserves Tract. 
 
Abstract: IMC Phosphates proposes to grant a Perpetual Conservation Easement to FDEP (or SWFWMD) to 
provide permanent protection for lands contiguous to an existing Conservation Easement area along Horse Creek, 
which will be referred to by IMC as the “Enlarged Horse Creek Corridor on the Fort Green Southern Reserves 
Tract”. 
 
Site Map: Figure NEB 3 illustrates the location of the existing and enlarged Horse Creek Corridor on the Fort Green 
Southern Reserves Tract. 
 
Total Area/Location: The total area addressed in this Conservation Easement is 664 acres.  IMC has previously 
agreed to place a Conservation Easement on a portion of the 25-year floodplain of Horse Creek as part of the FDEP-
approved compensatory mitigation plan for permit area no. 0142476-001 - Fort Green Mine 25-Year Permit.  This 
proposed NEB will provide for the protection of expanded land areas adjacent to Horse Creek.  These areas, shown 
in Figure NEB 3, are located in Sections 20, 29, and 32 in Township 33 south, Range 23 east and Sections 5 and 8 in 
T34S, R23E.  This land area envelopes 3.4 linear miles of Horse Creek (or about 8 percent of its total length).  
Together with NEB #1, the Horse Creek Corridor will be protected from SR 62 south to SR 64, or about 17 percent 
of its length.  
 
Project Description: As described in the example of the  proposed Conservation Easement, attached, and shown on 
Figure NEB 3, the lands in the Enlarged Horse Creek Corridor on the Fort Green Southern Reserves Tract at the end 
of this section, have been or will be mined or otherwise disturbed by mining activities.  The project consists of 
protecting the additional lands that buffer an existing conservation area from development in perpetuity following 
completion of enhancement or reclamation.   
 
Timeline/Schedule:  The Conservation Easement  will become effective on and recorded in the Public Records of 
Hardee County, Florida within six months after the “release” of all Fort Green Southern Reserves lands from any 
local, state or federally imposed reclamation requirements. 
 
Proposed Protection Mechanism: Please refer to the attached example Conservation Easement. 
 
Monitoring for Compliance:  FDEP (or SWFWMD) shall have the right to inspect the property for the purpose of 
monitoring compliance with the terms of the Conservation Easement.  Enforcement of any non-compliance issues 
would be governed by the arbitration provisions of the easement and Section 704.06, Florida Statutes. 
 
Basis for NEB Determination:  IMC is under no obligation to grant such an easement as a prerequisite to or 
condition of issuance of any federal, state, or local permit or Development Order.  The mining and reclamation plans 
approved by USACOE, FDEP, and Hardee County for the lands shown in Figure NEB 3 do not impose conditions 
that require this proposed NEB Conservation Easement to be granted. It is important to distinguish this proposed 
NEB Conservation Easement  from the Conservation Easement already granted by IMC to FDEP covering lands 
lying within the 25-year floodplain as that easement relates to permit no. 0142476-001.   No other regulatory 
approvals are required to implement the approved Fort Green Southern Reserves mining and reclamation plan. 
 
There are no regulations that absolutely prohibit disturbance of the lands illustrated in Figure NEB-3, although it is 
recognized that USACOE and FDEP have regulatory authority over certain jurisdictional areas within these areas.  
Also, the Hardee County Comprehensive Plan permits only livestock pasturing or residential dwellings at a density 
of one unit per 20 acres within a corridor along the Horse Creek channel at a width of the 100-year floodplain or 500 



IMC Phosphates 
CDA Additional Information Submittal 
March 2001 
NEB Summary  ONA MINE 
 

 
NEB - 8 

Appendix F - NEBs.doc 
10/15/02 

feet on each side, whichever is less; the lands encompassed by this proposed NEB Conservation Easement lie 
principally outside the corridor addressed by the Hardee County Comprehensive plan. 
 
The enlarged Horse Creek Corridor is over one-half mile wide for most of this 3.4 mile segment, which effectively 
doubles the size of the existing protected area.  Notably, the proposed enlargement is comprised of lands proposed to 
be reclaimed as natural systems and connects a large avoided, isolated wetland with the existing corridor.  Further, 
this corridor is contiguous to protected lands identified in NEB #1 above. 
 
The enlarged corridor will help achieve the goals outlined by several regional analyses of environmentally 
significant lands, including: 
 FDEP - Integrated Habitat Network; 
 FFWCC - “Closing the Gaps” Corridor; and 
 SWFWMD - “Core Habitat and Linkages” Corridor. 
 
Much of the land in the enlarged corridor has been targeted for acquisition by the SWFWMD staff in the March 
2000 Horse Creek Resource Evaluation draft recommendations. 
 
In summary, the 664 acres that will be permanently protected clearly qualify as a NEB for the following reasons: 
 
1. None of these lands are required to be preserved or enhanced as part of a USACOE or FDEP mitigation 
 plan; 
2. The proposed Conservation Easement protects lands not otherwise afforded protection through regulation 
 (i.e., the uplands not subject to 404, ERP, or Comprehensive Plan restrictions); 
3. The proposed Conservation Easement precludes conversion of the land within the floodplain into low 
 density residential or citrus or row or truck crop use; 
4. The proposed Conservation Easement is permanent; 
5. The proposed Conservation Easement is verifiable and enforceable; 
6. The proposed Conservation Easement precludes future permit amendments (Notices of Proposed Change;) 
7. The lands lie adjacent to or within the boundaries of the Horse Creek portion of the FDEP’s IHN,  
 FFWCC’s Closing the Gaps, and SWFWMD’s “Core Habitat and Linkages” targeted lands analyses; and 
8. The NEB Conservation Easement prescribes land uses and management plan restrictions that will preserve 
 the reclaimed conditions on the lands. 
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NEB #4 
 
Title: Conservation Easement on East-West Natural Systems Corridor on the Ona Tract. 
 
Abstract: IMC Phosphates proposes to grant a Perpetual Conservation Easement to the FDEP (or SWFWMD) to 
provide permanent protection for an east-west corridor of land that extends from the Brushy Creek Corridor to 
IMC’s west property boundary in Section 28, Township 34 south, Range 23 east, which collectively will be referred 
to by IMC as the “East-West Corridor on the Ona Tract”. 
 
Site Map: Figure NEB 4 illustrates the location of the East-West Corridor on the Ona Tract. 
 
Total Area/Location: The total area addressed in the Conservation Easement is about 700 acres.  The East-West 
Corridor is located in Section 26 through 28, Township 34 south, Range 23 east in Hardee County. 
 
Project Description: Within the Ona tract, IMC is proposing to grant a Conservation Easement to the FDEP (or 
SWFWMD) after mining and reclamation is complete to protect the East-West Corridor permanently.   A copy of an 
example of the Conservation Easement is attached.  Figure NEB 4 illustrates the areal extent of the lands subject to 
the proposed easement. 
 
The project includes avoiding disturbance of Area of Conservation Interest No. 6 and reclaiming mined lands to the 
east and west of the avoided area to create an east to west wildlife habitat corridor.  The intent of this corridor is to 
link the Horse and Brushy Creek Corridors that are proposed as NEB’s #1 and #2. 
 
The east-west corridor protection proposal offers numerous environmental benefits.  The linkage of the Brushy and 
Horse Creek corridors is consistent with regional wildlife habitat management recommendations to link the “core 
corridors”, which generally run in a north-south direction.  In addition, this proposal ensures permanent protection of 
a complex xeric to wetland mosaic that includes 40 acres of sand live oak forest and over 175 acres of scrubby to 
mesic flatwoods.  These areas harbor the highest concentration of gopher tortoises and commensals on the Ona tract 
and, according to Dr. Bowman, are the areas most likely for recolonization of red-cockaded woodpeckers on the site, 
given that evidence of historical colonization exists.  The protected property contains sizeable acreages of extremely 
high quality forested wetlands, as well as listed plant and wildlife species. 
 
Timeline/Schedule: The Conservation Easement will become effective and recorded in the Public Records of 
Hardee County, Florida within six months after the “release” of all Ona lands from any state or federally imposed 
reclamation or mitigation requirements.  
 
Proposed Protection Mechanism: Please refer to the attached example Conservation Easement. 
 
Monitoring for Compliance: FDEP (or SWFWMD) shall have the right to inspect the property for the purpose of 
monitoring compliance with the terms of the Conservation Easement.  Enforcement of any non-compliance issues 
would be governed by the arbitration provisions of the easement and Section 704.06, Florida Statutes. 
 
Basis for NEB Determination: IMC is under no obligation to grant such an easement as a prerequisite to or 
condition of issuance of any federal, state, or local permit or Development Order. 
 
In the U.S. Army Corps of Engineers (USACOE) Clean Water Act Section 404 permit application, IMC is 
proposing to include the proposed avoidance of wetland impacts within a portion of the East-West Corridor as one 
component of the mine-wide compensatory mitigation plan to prevent the temporal loss of  wetland functional 
capacity elsewhere on the Ona tract.  However, no corresponding temporal loss offsets are required by the 
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regulations adopted to govern the issuance of Environmental Resource Permits by the Florida Department of 
Environmental Protection (FDEP) and the ERP mitigation plan does not rely upon avoidance or enhancements in the 
area shown in Figure NEB 4 to fulfill FDEP ERP or CRP mitigation requirements.  Therefore, IMC’s proposal 
qualifies as a NEB because it clearly exceeds the requirements of State regulations. 
 
Furthermore, there are no regulations which prohibit the mining or other disturbance of the uplands within the East-
West Corridor that comprise this NEB.  Therefore, the 700-acre East-West Corridor clearly qualify as a NEB 
because: 
           
1. IMC will not rely upon avoidance or enhancement of wetlands in the East-West Corridor to fulfill FDEP 
 ERP or CRP mitigation obligations; 
2.  The proposed Conservation Easement is permanent; 
3. The proposed Conservation Easement is verifiable and enforceable; 
4. The proposed Conservation Easement precludes future permit amendments (Notices of Proposed Change;) 
5. The proposed Conservation Easement protects lands not otherwise offered protection through regulations 
 (e.g., 404, ERP, and Comprehensive Plan); 
6. The East-West Corridor provides, to the extent possible given IMC’s land holdings, a link between the 
 Horse Creek and Brushy Creek Corridors (see NEBs #1 and #2); and 
7. The Conservation Easement prescribes land uses and management plan restrictions that will preserve the 
 existing conditions on the undisturbed and reclaimed lands. 
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NEB # 5 
 
Title: Conservation Easement on the Oak/Brady Creek Corridor on the Ona Tract. 
 
Abstract: IMC Phosphates proposes to grant a perpetual Conservation Easement to the FDEP or SWFWMD to 
provide permanent protection for contiguous lands lying in the Oak and Brady Creek drainage basins and traversing 
approximately five (5) miles from north to south across the Ona Tract, which collectively will be referred to by IMC 
as the “Oak/Brady Creek Corridor on the Ona Tract”. 
 
Site Map: Figure NEB 5 illustrates the location of the Oak/Brady Creek Corridor on the Ona Tract. 
 
Total Area/Location: The total area addressed in the Conservation Easement will be 568 acres.  The property 
proposed to be protected lies in Sections 17, 20, 28, and 29 through 31, Township 34 south, Range 24 east in Hardee 
County. 
 
Project Description: Within the Ona tract, IMC is working to reach agreement on a Conservation Easement to 
FDEP (or SWFWMD) to protect the Oak/Brady Creek Corridor permanently.  A copy of an example of the 
Conservation Easement is attached.  Figure NEB 5 illustrates the areal extent of the lands subject to the proposed 
easement. 
 
The project consists of protecting both undisturbed and reclaimed lands from development in perpetuity.  As 
described in the Conservation Easement and shown on Figure NEB 5, the Oak/Brady Creek Corridor consists of 
lands that will not be disturbed by mining activities as well as lands that will be disturbed by mining activities (i.e., 
mining of selected portions of Section 17 and 20 and the construction and use of the mine access/utility crossings in 
Section 31, Township 34 south, Range 24 east).  The Category E section will have special conditions that will allow 
a future road/utility crossing up to 500 ft. wide  that provide access  to the west from Ona - Ft. Green Springs Road. 
 
The Oak/Brady Creek Corridor is proposed to serve as the third north-south corridor on the Ona tract.  As such, this 
corridor will help achieve the goals of the FDEP-IHN, FFWCC-Closing the Gaps, and SWFWMD “Core Habitat 
and Linkages” Model.  This corridor will provide linkages to both Brushy and Oak Creeks and offsite property 
connections.  A majority of the corridor consists of areas that IMC is proposing to avoid due to the presence of high-
quality forested wetlands and mesic pine flatwoods.  Although IMC field surveys revealed the presence of only four 
listed plant and no listed wildlife species, the above referenced regional models evaluated this corridor as a leading 
candidate for protection.  The SWFWMD staff recommended acquisition of this area in the March 2000 draft 
Resource Evaluation Report. 
 
Timeline/Schedule: The Conservation Easement will become effective and recorded in the Public Records of 
Hardee County, Florida within six months after the “release” of all Ona lands from any and all local, state or 
federally imposed reclamation or mitigation requirements. 
 
Proposed Protection Mechanism: Please refer to the attached example Conservation Easement. 
 
Monitoring for Compliance: FDEP or SWFWMD shall have the right to inspect the property for the purpose of 
monitoring compliance with the terms of the Conservation Easement.  Enforcement of any non-compliance issues 
would be governed by the arbitration provisions of the easement and Section 704.06, Florida Statutes. 
 
Basis for NEB Determination: IMC is under no obligation to grant such an easement as a prerequisite to or 
condition of issuance of any federal, state, or local permit or Development Order. 
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In the U.S. Army Corps of Engineers (USACOE) Clean Water Act Section 404 permit application, IMC is 
proposing to include the proposed avoidance of wetland impacts within the Oak/Brady Creek Corridor as one 
component of the mine-wide compensatory mitigation plan to preclude the temporal loss of  wetland functional 
capacity elsewhere on the Ona tract.  However, no corresponding temporal loss offsets are required by the 
regulations adopted to govern the issuance of Environmental Resource Permits by the Florida Department of 
Environmental Protection (FDEP) and the ERP mitigation plan does not rely upon avoidance or enhancements in the 
area shown in Figure NEB 5 to fulfill FDEP ERP or CRP mitigation requirements.  Therefore, IMC’s proposal 
qualifies as a NEB because it clearly exceeds the requirements of State regulations. 
 
Furthermore, there are no regulations which prohibit the mining or other disturbance of the uplands within the 
Oak/Brady Creek Corridor that comprise this NEB.  Therefore, the 568-acre Oak/Brady Creek Corridor clearly 
qualifies as a NEB because: 
 
1. IMC will not rely upon avoidance or enhancement of wetlands within the Oak/Brady Creek Corridor to 
 fulfill FDEP ERP or CRP mitigation obligations;       
2. The proposed Conservation Easement is permanent; 
3. The proposed Conservation Easement is verifiable and enforceable; 
4. The proposed Conservation Easement precludes future permit amendments (Notices of Proposed Change;) 
5. The proposed Conservation Easement protects lands not otherwise offered protection through regulations 
 (e.g., 404, ERP, and Comprehensive Plan); 
6. The Category A and B lands lie within the IHN, Closing the Gaps, and SWFWMD “Core Habitat and 
 Linkages” Model on the Ona tract; and 
7. The Conservation Easement prescribes land uses and management plan restrictions that will preserve the 
 existing and reclaimed conditions of the Category “B” lands and the reclaimed conditions on the Category 
 “E” lands. 
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NEB #6 
 
TITLE:   Habitat Enhancement Parcels in Non-Disturbed Areas.  
 
Abstract: In October 2000, IMC proposed several enhancement alternatives for areas in the Ona region, located 
within “no mine” portions of IMC land (both on and off the Ona Mine site).  IMC has selected from the alternatives 
specific sites for enhancement.  Habitat value will be increased by removal of exotic or nuisance species and/or 
planting of beneficial native vegetation. 
 
Total Area/Location:  Upon listening to the comments and feedback from the October 2000 meeting, it became 
apparent that the greatest areas of AWG/PWG interest lies with: 1) preserving or restoring pine flatwoods 
communities; and 2) only spending enhancement funds in areas that would ultimately receive long term protection 
in the form of the Perpetual Conservation Easement. 
 
For that reason, IMC has selected a combination of sites from Figures NEB 6b and NEB 6c provided at the October 
2000 meeting, and will restore pine flatwoods that will fall within the Conservation Easement boundaries, by 
planting up to 100 longleaf pine trees/acre.  This 147 acres will be comprised of Parcels # 6 through 12, and Parcels 
# 20, 22 and 23, from figures NEB6b and NEB6c.  All of these sites will ultimately have long term protection in the 
form of the Perpetual Conservation Easement.  
 
As shown on Figures NEB 6b & 6-c, and Tables NEB  6-b, and 6-c indicate the number and acres of each selected 
enhancement parcel, and include: a) total land area, b) land use by acre, c) wetland number, and d) upland 
community number, if applicable. 
 
Project Description:   IMC proposes to enhance selected parcels from Figures NEB-6band NEB-6c: namely Parcels 
# 6 through 12 and # 20, 22 and 23,  by planting longleaf pines in communities that would benefit from 
supplemental planting.  The intent is to enhance up to 145 acres of pine flatwoods  by planting a maximum of 100 
longleaf pine trees/acre.  The subcanopy and understory are in place and this longleaf pine supplemental planting 
would return these communities to a more natural and diverse condition. More detail on these sites can be found on 
Tables 6b and 6c.  Parcels 6 through 12,  about 93 acres, are located on the Ona Mine site, whereas Parcels 20, 22 
and 23 with about 52 acres are located in areas adjacent to Horse Creek in the Fort Green Southern Reserves Tract.  
All Parcels are:   1) in areas that are not proposed for mining, 2) in areas to be enhanced pine flatwoods, and 3) in 
areas that will be included in the Perpetual Conservation Easement.  Data provided for each area to be enhanced 
includes, a) total land area, b) land use by acre, c) wetland number if applicable, and d) upland community number, 
if applicable.   
 
Timeline/Schedule: The enhancement will be performed uniformly over the first 5 years of mining within the Ona 
tract. 
 
Proposed Protection Mechanism: Enhancement parcels 6 and 7 will be covered under the proposed Ona initial 
Conservation Easement.  Enhancement parcels  8-12 will be covered under the proposed Ona Deferred Easement, 
and Parcels 20, 22 and 23 will be covered under the Fort Green Southern Reserves Conservation Easement.  
 
Monitoring for Compliance: The County and FDEP will have normal permit compliance review during the mine 
operation, and FDEP (or SWFWMD) shall have the right to inspect the property for the purpose of monitoring 
compliance with the terms of the Conservation Easement during the post mining period.  Enforcement of any non-
compliance issues would be governed by the arbitration provisions of the easement and Section 704.06, Florida 
Statutes. 
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Basis for NEB Determination: IMC is under no obligation to perform this habitat enhancement as a prerequisite to 
or condition of issuance of any federal, state, or local permit or Development Order. 
 
In the U.S. Army Corps of Engineers (USACOE) Clean Water Act Section 404 permit application, IMC is 
proposing to include the proposed avoidance of wetland impacts as one component of the mine-wide compensatory 
mitigation plan to preclude the temporal loss of  wetland functional capacity elsewhere on the Ona tract.  However, 
no corresponding temporal loss offsets are required by the regulations adopted to govern the issuance of 
Environmental Resource Permits by the Florida Department of Environmental Protection (FDEP) and the ERP 
mitigation plan does not rely upon avoidance or enhancements in the area shown in Figures NEB 6b-c to fulfill 
FDEP ERP or CRP mitigation requirements.  Therefore, IMC’s proposal qualifies as a NEB because it clearly 
exceeds the requirements of State regulations. 
 
Furthermore, there are no regulations which prohibit the mining or other disturbance of the uplands and wetland that 
comprise this NEB.  Therefore, the 147-acres included in this enhancement clearly qualify as a NEB because: 
 
1. IMC will not rely upon avoidance or enhancement to fulfill FDEP ERP or CRP mitigation obligations; 
2. For most of the enhancement areas, they are also covered by Conservation Easement that is permanent; 
3. The proposed enhancement work is verifiable and enforceable; 
4. These land lie within the IHN, Closing the Gaps, and SWFWMD “Core Habitat and Linkages” Model on 
 the Ona tract; and 
5. The Conservation Easement prescribes land uses and management plan restrictions that will preserve the 
 existing conditions on the reclaimed conditions of those within Category B lands. 
 
Monitoring Plan: The status will be monitored in the annual reports. 
 
Site Map:  See Figures NEB-6b & c. 
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Table NEB 6-b 
NEB #6 

Habitat Enhancement Parcels in Non-Disturbed Areas 
Located within the Ona Mine Site 

 
 Total Acreage Land Use Acres Wetland No. UP No. 

Parcel # 6 
Selected Parcel 

42.6 411 22.9  430906 

  411 19.7  430908 

Parcel #7 
Selected Parcel 

3.6 411 3.3  430901 

  511 0.3 G041A  

Parcel #8 
Selected Parcel 

10.6 411 10.1  432203 

  411 0.5 E196  

Parcel #9 
Selected Parcel 

1.7 211 1.7  N/A 

Parcel #10 
Selected Parcel 

13.4 211 13.4  N/A 

Parcel #11 
Selected Parcel 

14.7 411 14.7  441707 

Parcel #12 
Selected Parcel 

8.5 411 8.3  441708 

  321 0.2  441709 

TOTAL 95.1ac     

 
Note:  Total and individual FLUCFCS acreage are approximate and calculated from available GIS coverage data.  

Additional information will be gathered on specific parcels, prior to initiating enhancement activities, to 
determine limits of enhancement. 
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Table NEB 6-c 
NEB #6 

Habitat Enhancement Parcels in Non-Disturbed Areas 
Located within the Fort Green Southern Reserves (25-Year Permit) Boundary 

 Total Acreage Land Use Acres Wetland No. UP No. 

Parcel #20 
Selected Parcel 

6.9 411 6.9 N/A N/A 

Parcel #22 
Selected Parcel 

24.6 411 24.6 N/A N/A 

Parcel #23 
Selected Parcel 

20.4 411 20.4 N/A N/A 

TOTAL 51.9ac     

 
Note:  Total and individual FLUCFCS acreage are approximate and calculated from available GIS coverage data.  

Additional information will be gathered on specific parcels, prior to initiating enhancement activities, to 
determine limits of enhancement. 
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NEB #7 
 
Title: Donation of Additional Lands to Hardee County to Expand Hardee Park. 
 
Abstract: IMC proposes to donate an additional 28.2 acres of reclaimed improved pastureland that lies adjacent to 
Hardee Park to Hardee County to permit expansion/development of Park facilities (e.g., entrance, parking, 
buildings). 
 
Total Area/Location: A total of 28.2 acres will be deeded to Hardee County, all of which lies in Section 12 & 13, 
Township 33 south, Range 23 east (see Figure NEB 7&8). 
 
Project Description: IMC proposes to donate an additional 28.2 acres of land to Hardee County to expand the  
recently-named Hardee Park.  This land is in addition to the 1,260-acre Hardee Lakes project donated to the County 
in 2000.  These 28.2 acres are of  significance in that they consist of improved pasture that can be used for 
development of park facilities. This would preclude the need to impact the reclaimed or undisturbed natural systems 
for the siting of park facilities. 
 
Basis for NEB Determination:  This action is pro-active and not required by any regulatory requirements.   
 
The basis for designating this land donation as a NEB is that the remainder of Hardee Park consists of reclaimed or 
undisturbed natural systems.  Consequently, development of public facilities at the park could otherwise require 
conversion of some natural systems for buildings, entrance roads, and other typical park infrastructure.  This 
donation provides the opportunity to minimize environmental impacts by siting the park infrastructure on lands 
reclaimed as improved pasture. 
 
Proposed Land Use Designation: As the landowner, the Hardee County Commission will manage this property as 
part of the County’s land use plan. 
 
Proposed Protection Mechanism: Protection, per se, will not be required; however, transfer of the deed to Hardee 
County will ensure that this benefit accrues to the public. 
 
Timeline/Schedule: IMC anticipates that the transfer of ownership will occur within 6 months of the start of mining 
on the Ona tract. 
 
Monitoring Plan: None required. 
 
Site Map: Please refer to Figure NEB 7 & 8. 
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NEB #8 
 
Title:  Donation of Undisturbed Payne Creek Floodplain Forest Wetlands to Hardee County That Lie east of  Hardee 
Park  With  Conservation Easement . 
 
Abstract: IMC proposes to grant a perpetual Conservation Easement to FDEP (or SWFWMD) and to title/deed  
property to Hardee County on about 76 acres in Section 12, Township 33 south, Range 23 east located immediately 
east of Hardee Park.  These lands have not been mined and consist of mature forested wetlands that lie on the 
northeast side of the Payne Creek floodplain. 
 
Total Area/Location: The total area addressed in the donation and Conservation Easement will be 76 acres. 
 
Project Description: Figure NEB 7& 8 show that IMC did not disturb this 76 acres in Section 12, Township 33 
South,  Range 23 East that lie adjacent to the Payne Creek floodplain.  IMC proposes to grant a perpetual 
Conservation Easement to FDEP (or SWFWMD) to ensure maintenance of these lands as forested wetlands and to 
deed the property to Hardee County to allow expansion of Hardee Park to include additional wetlands habitat.  IMC 
anticipates this portion of the park to be used for passive recreation and that no permanent structures would be 
constructed on these lands.  The net environmental benefit consists of providing permanent protection of forested 
wetlands contiguous to the Payne Creek floodplain. 
 
Basis for NEB Determination:  This NEB constitutes a pro-active step by IMC to preserve undisturbed wetland 
habitat. 
 
Proposed Protection Mechanism: See the attached Conservation Easement. 
 
Monitoring for Compliance: FDEP or SWFWMD shall have the right to inspect the property for the purpose of 
monitoring compliance with the terms of the Conservation Easement.  Enforcement of any non-compliance issues 
would be governed by the arbitration provisions of the easement and Section 704.06, Florida Statutes. 
 
Timeline/Schedule: IMC anticipates that the transfer of ownership will occur within 6 months of the start of mining 
on the Ona tract. 
 
Monitoring Plan: None required. 
 
Site Map: Please refer to Figure NEB 7 & 8. 
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NEB  #9 
 
TITLE:   Areas of Conservation Interest - No Mining Disturbance 
          
Abstract:   In consideration of the natural systems sub-group’s expressed concern for certain areas of conservation 
interest IMC has agreed not to disturb several large areas on the Ona Mine.  
Total Area/Location: These areas are shown on Figure NEB 9, and consist of approximately  2,228 acres of varied  
habitats. 
 
Project Description:  In working with the Ecosystem Management Team (EMT) natural systems sub-group, several 
areas were identified as being of conservation interest.  Most of these areas are mixed uplands/wetland systems 
which were originally considered for mining.  IMC considered the exclusion of these areas as one of the major 
NEB’s that is a result of the EMT permitting process. 
 
Following is a summary of areas that will not be disturbed by mining activities on the Ona Mine: 
 Horse Creek 100 yr. Floodplain      357 ac. 
 Brushy Creek 25 yr. Floodplain  1,571 ac. 
 In-accessible areas       41 ac. 
 Habitat Areas/Other   2,856 ac. 
 Total     4,825 ac 
 
The 2,856 acres of uplands that are being excluded from the mining area is well above the normal exclusion that 
would be considered in the permitting process.  This 4,825 acres is a major concession for IMC, in that based upon a 
site average of 7,000 tons per acre, amount to about 20 million tons of product (or 3.5 years production).  Of the 
total  4,825 acres undisturbed area, 2,856 acres would normally be considered for mining, which is 14% of the total 
site.  This area contains about 20 million tons of product, which is worth over $700,000,000 (seven hundred million 
dollars) - again, a major concession on IMC’s part. 
  
Basis for NEB Determination:  By agreeing to avoid disturbance of these areas, IMC has proposed a development 
scenario that protects habitat for a variety of listed species both observed or potentially present on the property.  
Included in this total is over 500 acres of pine flatwoods, or 37 percent of the total currently present onsite, and over 
540 acres of palmetto prairies, or 19 percent of the total currently present onsite, neither of which are protected from 
mining or other disturbance by State regulatory requirements.  These large areas provide habitat for gopher tortoise 
and commensals, indigo snakes, and wetlands that are interspersed among the flatwoods and palmetto prairies 
provide roosting and nesting sites for listed wading bird species.   In Dr. Reed Bowman’s opinion, these additional 
1,000-plus acres offer the opportunity to develop red-cockaded woodpecker habitat.  Thus, this pro-active 
commitment is considered a NEB due to the degree IMC’s impact avoidance has resulted in ecosystem protection.   
FDEP under 62C-16, DCA rules, nor County Comprehensive Plan or Mining Ordinance have no provision requiring 
this level of habitat protection. 
     
Proposed Land Use designation: These areas are designated as No Mining Disturbance. 
 
Proposed Protection Mechanism:  Some of these areas will also be protected by Conservation Easements (see 
NEB’s 1, 2, 4, & 5).  
 
Timeline/Schedule: Conservation Easements for NEB 1, 2, 4, & 5 will become effective and recorded in the Public 
Records of Hardee County, Florida within six months after the commencement of mining on the Ona tract.   
Conservation Easements on lands that are scheduled for mining and reclamation will become effective and recorded 
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within six months after the “release” of all Ona lands from any and all local, state or federally imposed reclamation 
or mitigation requirements.  On all other lands the period of specific protection afforded under the issued ERP and 
Hardee County Development Order starts when the permits are approved, and last until mining and reclamation are 
completed on or after the year 2030. 
 
Monitoring Plan:  The monitoring of this condition will be through the routine agency inspection and annual report 
process. 
 
Site Map:  See attached Figure  NEB 9 for the locations. 
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NEB #10 
 
TITLE: Protection Of Listed Plants Through Relocation. 
 
Abstract: IMC will provide the opportunity for third parties to relocate listed plants from areas proposed for 
disturbance to onsite or offsite protected areas. 
 
Total Area/Location: Areas on the Ona Mine site that are to be disturbed. 
 
Project Description:   The natural areas of the Ona Mine contain several listed plant species.  Ms. Arlene Flisik of 
the Manatee County Audubon Society requested consideration of a program for IMC to relocate, or to allow a third 
party such as the Florida Native Plant Society, access to the site to recover listed plants and relocate them to other 
areas, on site or offsite, in an appropriate nature preserve for their continued propagation and viability.  All listed 
plants will be eligible for relocation, though primarily the most abundant species are ferns and bromeliads (air 
plants).  Specific relocation sites are species-dependent and will be determined on a case-by-case basis. 
 
IMC will incorporate the notification to third parties (Native Plant Society, etc.) that pre-register and qualify with 
IMC for listed species relocation.  Notification of anticipated clearing prior to mining will occur on an annual basis 
with quarterly updates.  This will allow third parties ample time to arrange for site investigations and specimen 
collection. In addition, IMC may use some of the plants in the reclamation, as appropriate.  This NEB is structured 
to provide the flexibility that will be needed to address changing conditions, specifically updates to state and Federal 
rules concerning relocation of listed plants and health and safety issues within the mine boundaries. 
 
The following pre-qualification will be required for all third party entities: 
1. Obtain proper permits from state authorities. 
2. Obtain  proper safety training and equipment (this will be an active mine site under Federal Mine Safety 

and Health Administration rules). 
3. Have proper insurance and/or sign liability releases. 
4. Have appropriate recipient site (approved by both IMC, appropriate regulatory agencies, and County) 
5. Demonstrate knowledge and ability to  for successful relocation. 
6. Ability to conduct the relocation in timely manner. 
 
Basis for NEB Determination: IMC is under no obligation to relocate listed plant species from areas that will be 
disturbed within the Ona Mine.  Current regulations relating to  listed plants do not restrict land owners from 
impacting  listed plants on their land.   Current  rules restrict collecting plants on private or public lands.  
Notification to interested and qualified third parties, notification of projected annual clearing activities, submission 
of quarterly updates, and subsequent collection, relocation, and transplanting of listed species on the Ona Site is 
beyond requirements of current federal, state, or local permits or Development Orders. 
 
Proposed Land Use designation: Not applicable 
 
Proposed Protection Mechanism: Relocation of listed plants to appropriate nature preserves, many of which may 
be included in the proposed Perpetual Conservation Easement Areas (see NEBs 1 through 5). 
 
Timeline/Schedule: This will occur during the mine life, prior to land clearing for the mining.  Notification of 
projected annual clearing with quarterly updates will be provided to qualified third party entities. 
 
Monitoring Plan: The can be addressed in  an annual report. 
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Site Map:   Map G-3 in the AI shows the known locations of listed plants. 
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NEB #11 
 
TITLE: Restoration of a Segment of Six Mile Creek 
 
Abstract: IMC, in conjunction with the FDEP Bureau of Mine Reclamation’s Non-Mandatory Reclamation 
Program, proposes to restore a segment of Six-Mile Creek in the Noralyn NW Plant Area. 
 
Total Area/Location: This NEB encompasses 144 acres within the Noralyn NW Plant Area in Sections 24 & 25, 
Township 30 south, Range 24 east, Polk County.  These lands include approximately 0.8 miles of Six Mile Creek, 
16 percent of its total length, and lands that are or will be reclaimed to natural systems and non-floodplain wetlands. 
 
Project Description: IMC will contribute an additional $45,000 to enhance the restoration of this portion of Six 
Mile Creek to a more natural stream system.  Although a portion of this project will be restored through non-
mandatory reclamation program funding, these funds this will not be sufficient to complete the needed work.  Thus, 
IMC is offering to contribute additional funds to complete restoration of lands that are partially reclaimed.   
 
IMC proposes to apply for Non-Mandatory Reclamation Program funding for this project  Details of the stream 
enhancement will be provided in that application.  A federal dredge and fill permit will be required to modify the 
existing ditch system. 
 
Basis for NEB Determination: IMC will voluntarily provide additional funds, beyond those provided by current 
non-mandatory reclamation program funding, to increase the quality of reclamation of a portion of Six Mile Creek.   
The reclamation planned would be above that normally achieved through the non-mandatory program.  This 
additional reclamation effort will include grading lower slope elevations, and upland and wetland vegetative 
planting at greater density and diversity.  
 
Proposed Land Use Designation: Upland and wetland stream systems. 
 
Proposed Protection Mechanism: The non-mandatory land reclamation program requires that the land remain in 
its reclaimed form for 5 years following completion of re-vegetation.  Following, the lands would be wetlands 
protected by federal, state, and local development permitting processes. 
 
Timeline/Schedule: Submittal of a state note-mandatory lands reclamation program will be occur within two years 
of the commencement of mining on the Ona Tract.  Completion of grading and re-vegetation will occur within the 
following two years. 
 
Monitoring Plan:  The site is inspected by State officials within a year of re-vegetation to confirm conformance 
with the plan, planting densities and survival. 
 
Site Map: Please refer to Figure NEB 11. 
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NEB #12 
 
TITLE: Cabbage and Needle Palm Relocation.  
 
Abstract: Prior to mining each area within the Ona Mine, selected cabbage palms (Sabal palmetto) and needle 
palms (Rhapidophyllum hystrix) would be transplanted from all permitted mine areas to appropriate locations within 
the Ona Mine or other IMC reclamation sites.  
 
Total Area/Location: The Ona Mine site is the donor site.  Areas reclaimed or to remain undisturbed within the 
Ona Mine and other IMC reclamation sites are potential recipient sites. 
 
Project Description: Cabbage palms with six (6) feet or more of clear trunk (defined as trunk between the soil 
surface and the base of the lower most green frond) and needle palms will be transplanted to reclamation or 
preservation areas within the Ona Mine or other IMC reclamation sites. Due to the slow growing nature of these 
species, the maturity of these relocations/transplants will prove an immediate environmental benefit to these 
recipient sites. In addition, open field areas (FLUCFCS 210 & 320) will be planted with scattered cabbage palms 
along the fringe to create habitat for Audubon's crested caracara. 
 
Basis for NEB Determination:  IMC is under no obligation to transplant these species other than as a pro-active 
measure. No law or legal authority requires the transplanting or preservation of these plant species. 
 
Proposed Land Use Designation: Not applicable. 
 
Proposed Protection Mechanism:  Some palms may be planted in areas that are protected by the Conservation 
Easement in place for other NEB’s (see NEBs 1 through 5).   
 
Timeline/Schedule:  Location and identification of transplant candidates will be implemented as part of the pre-
clearing survey process through the life of the mining operation.  Relocation will be conducted as part of the 
clearing and mine preparation phase, when access by heavy equipment will be feasible. 
 
Monitoring Plan:  Monitoring of relocation and species survival will be part of scheduled Bureau of Mine 
Reclamation inspections. 
 
Site Map: Map I-2  indicates post reclamation land use within the Ona Mine.  Relocation will be within undisturbed 
floodplain wetlands for needle palms, and various upland and transitional wetland reclamation sites for cabbage 
palms.  Relocation may also be to various other IMC reclamation sites, outside the Ona Mine. 
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NEB #13 
 
TITLE:  Amphibian Relocation Research Project. 
 
Abstract:    IMC will provide $30,000 to conduct or fund a research project that will compare and categorize 
amphibian use of reclaimed and unmined reference wetlands in the same region. The proposed project will 
determine the following: 1) whether any specific benefit would accrue from relocation efforts, 2) if so, to what 
extent and including which species, and 3) propose a relocation methodology.  The study plan will be developed in 
conjunction with the Florida Fish and Wildlife Conservation Commission (FFWCC). 
 
Total Area/Location:   The study area will be on IMC property and comprised of various reclaimed and 
undisturbed reference wetlands. 
 
Project Description: IMC proposes to conduct or fund limited research to determine the extent of amphibian 
populations within various types and ages of reclaimed wetlands.  A draft of the study plan will be presented to a 
selected peer review team prior to implementation.  This research will be conducted on IMC property during the 
spring, summer, and winter seasons to best quantify amphibian use in reclaimed wetlands. Data on amphibian use 
also will be collected in unmined reference wetlands located in the general vicinity  of the reclaimed wetlands  
Research scope may possibly include determination of amphibian presence utilizing vocalization surveys during 
appropriate seasons and limited dip netting for non-vocal species or life stages (tadpoles).  
 
Basis for NEB Determination:    IMC is under no obligation by state regulations to conduct or fund  research 
projects. 
 
Proposed Land Use Designation: Reclaimed and unmined wetlands on IMC property..  
 
Proposed Protection Mechanism:  Not applicable. 
 
Timeline/Schedule: Within six months of the start of mining on the Ona Tract IMC will present a draft study plan 
to a selected peer review team.  It is anticipated that surveys will be conducted for one year in the winter, spring and 
summer seasons.  
 
Monitoring Plan: The progress of this work can be reported in the annual reports to BMR and the County, (which is 
copied to all other appropriate agencies). 
 
Site Map: Not applicable at this time.  Site map can be provided following peer review of the research scope. 
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NEB #14 
 
TITLE: Florida Burrowing Owl (Speotyto cunicularia) Relocation Research Project. 
 
Abstract: IMC will provide $30,000 to conduct or fund a research project that will determine the feasibility of 
Florida  burrowing owl relocation to reclaimed lands.  The proposed project will determine if, or to what extent, 
relocation should be conducted.  The study plan will be developed in conjunction with the Florida Fish and Wildlife 
Conservation Commission (FFWCC). 
 
Total Area/Location:   A study area will be developed, presented and approved by a selected peer review team in 
conjunction with the Florida Fish and Wildlife Conservation Commission.  
 
Project Description: IMC will conduct or fund research that will determine if relocation of the Florida burrowing 
owl can be conducted successfully. At the request of FFWCC, owls will be relocated from areas to be mined to 
suitable reclaimed areas.   To our knowledge, Florida burrowing owls have not been relocated before. Available 
research indicates that the western burrowing owl specie has been successfully relocated.   Mr. Tony Steffer of 
Horner Environmental Professionals, an expert in raptor ecology, was contacted and agrees that some type of project 
can be developed. He also has the necessary state and federal permits required for the capture and banding  of the 
Florida Burrowing Owl.  A relocation permit will be obtained from the FFWCC and all potential recipient sites will 
be approved by the FFWCC. Possible research approaches could include the capture of Florida burrowing owls from 
non-active nesting areas and banded for future reference. Starter burrows and T-perches may be established in the 
recipient reclaimed site.  Research will continue on reclaimed areas adjacent to occupied burrowing owl areas  to 
determine if re-colonization on reclaimed  lands is occurring naturally.   
 
Basis for NEB Determination:    IMC is under no obligation by state regulations to undertake or fund research 
projects relating to relocation of burrowing owls. 
 
Proposed Land Use Designation:  Suitable upland habitats will be approved by FFWCC as recipient sites.  
 
Proposed Protection Mechanism: Burrowing owls are protected by the U.S. Fish & Wildlife Service as a 
migratory species and as a species of special concern by the FFWCC.  
 
Timeline/Schedule:  Within six months of the start of mining on the Ona tract IMC will present a draft study plan to 
a selected peer review team.   Surveys to evaluate the success of the project will be conducted for a minimum of one 
year following relocation. 
 
Monitoring Plan:  The progress of this work can be reported in the annual reports to the County, (which is copied 
to all other appropriate agencies). 
 
Site Map: Not applicable at this time.  Site map can be provided following peer review of the research scope. 
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NEB #15 
 
TITLE:  Restoration of Some Historic Water Flow And Hydrology in the Peace River System.  
 
Abstract: IMC proposes to restore some historic water flow and hydrology in the Peace River system by reclaiming 
the mined area with more natural, less disturbed, upland and wetland communities than currently exist in some 
locations of the Ona Tract.  Much of the site has significantly altered hydrology due to historic land clearing and 
extensive ditching.  
 
Total Area/Location: Areas proposed for mining and subsequent reclamation are considered potential benefits to 
the overall hydrology of the Peace River system.  There are currently about 73 acres of artificial/excavated ditches 
on site.  If an average width of  20 feet is applied, the result would be approximately 30 miles of ditches.  A single 
ditch or a network of drainage swales will effectively alter the hydrology of an area, sometimes adversely effecting 
adjacent wetlands. 
 
Project Description: IMC proposes to mine and reclaim all ditches, shown on Map F-2, to more natural wetland 
and upland communities.  Following reclamation it is anticipated that the site hydrology will return to conditions 
similar to that of historic flows. 
 
Basis for NEB Determination: The Ecosystems Management Agreement (Exhibit B) deemed the restoration of 
some  historic hydrology of the Peace River System sufficient to qualify as a NEB.  IMC has demonstrated that this 
NEB will be realized through the mining and reclamation process.  
 
Proposed Land Use Designation: Land use will vary; please refer to Maps I-2 and J-2 for reclamation flow paths. 
 
Proposed Protection Mechanism: Protection will provided by  mine permits and  current land development 
regulations. 
 
Timeline/Schedule:  The plan will be implemented upon permit approval and completed throughout the reclamation  
process. 
 
Monitoring Plan:  The progress of this work can be reported in the annual reports to the County, (which is copied 
to all other appropriate agencies through routine agency inspections.  
  
Site Map:  The location of the existing ditches are shown on Maps F-1 & F-2.  The location of the reclamation flow 
paths are shown on Maps I-2 and J-2. 
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NEB #16  
 
TITLE:   Holistic Focus on Ecosystem 
 
Abstract: The Ecosystem Management Team (EMT) permitting process allowed the focus to expand to the regional 
outlook of the project, and how all resources within the region will be affected. 
   
Total Area/Location: The area is the entire central Florida region. 
 
Project Description:   In assessing the regional resources, the work groups obtained and looked at all available data 
from the region, including but not limited to: 
1. FDEP Integrated Habitat Network (IHN) 
2. Florida Greenway (University of Florida Geo-plan) Greenways Model 
3. Florida Greenway (University of Florida Geo-plan) Conservation Lands 
4. Natural Area Inventory - Areas of Conservation Interest 
5. TNC - Ecological Resource Conservation Areas 
6. FFWCC “Closing the Gap” Strategic Habitat Conservation Areas 
2. SWFWMD - Core Habitat and Linkages 
3. SWFWMD - Natural Habitat Corridor Model 
4. SWFWMD - Save our Rivers 
     
 This information was related to the project site and used in assessing the site impacts. 
 
Basis For NEB Determination: Normal DRI review concentrates at the specific property and land within ½ mile 
radius of the site.  In the review process of the Ona Mine, entire drainage basins are included in the base study.  
SWFWMD data was analyzed using GIS to integrate and overlay many levels of data. 
 
Proposed Land Use designation: Not applicable. 
 
Proposed Protection Mechanism: The holistic focus and information synthesized in the process facilitated the 
groups ability to identify areas that were of conservation interest and subsequently requested not to be mined.  Many 
of these areas are currently proposed for protection under granted Conservation Easements. 
 
Timeline/Schedule:  The evaluation process was ongoing during the meetings of the Ecosystems Management 
Team. 
 
Monitoring Plan: Not applicable 
 
Site Map:  Figure NEB-16 shows the various agencies regional resources areas.  The darker the color, the more 
agencies have mapped the area as having importance. 
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NEB #17 
 
TITLE:  Formalized, Early and Continuing Public Participation. 
 
Abstract:  Public participation is an integral and significant part of this EMT process.   This allows for a variety of 
perspectives and interests to be considered during the planning phase, promoting a better review of all 
environmental aspects of the project, and ultimately allows for a better overall project.  In addition, but not 
separately claimed as a NEB, IMC provided a significantly more detail in information submittals than is typically 
provided in typical mine  permitting applications.   
 
Total Area/Location: The entire mine site, and surrounding areas. 
 
Project Description: Public participation is a significant part of the process.  IMC and FDEP retained the assistance 
of the Florida Conflict Resolution Consortium (CRC) as an neutral third party to be a facilitation for interaction 
among  IMC, the agencies and the public.  The EMT process was developed to include many opportunities for the 
public to be involved through scheduled public meetings, public information forums,  mailings, a phone message 
center, and  an Internet Web site.  
 
The public participation has allowed for a broader base of review, not just from agency personnel, but also peer 
review from the general public.  This produces better review of numerous environmental aspects of the project, and 
ultimately resulted in a better overall project. 
 
Basis For NEB Determination: In the standard DRI and other permitting process, public participation does not 
occur until the end of the review period when the applications are publicly-noticed, or hearings are scheduled before 
the RPC and County Commission(s).  At that point in the process, it is very difficult to go back and make revisions, 
and requires renegotiations with multiple individual agencies.  The EMT process, however, allows public input to be 
considered at a juncture in the process when meaningful changes can be implemented.  The cost to IMC in providing 
the support of CRC, securing adequate meeting facilities, meals, copies of the information, and staff and 
consultant’s time has been significant. 
  
Proposed Land Use designation: Not Applicable 
 
Proposed Protection Mechanism: Not Applicable 
 
Timeline/Schedule: The public participation was initiated at the very inception of the EMT process and is expected 
to continue throughout the project.  The public will have access to the annual reports, and agency files to continue 
their involvement throughout the mine development.  
 
Monitoring Plan: Not Applicable 
 
Site Map: Not Applicable 
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NEB #18 
 
TITLE:  Improvement of Recreational Opportunities.  
 
Abstract:   Hardee County lacks natural lakes, and County representatives have expressed an interest in lake 
construction.  The reclamation plan has been amended specifically to include the creation of additional lakes, which 
may provide potential for future recreation usage. 
 
Total Area/Location: The reclamation plan includes the formation of about 1,345 acres of open water in about 
eight (8) separate lakes. 
 
Project Description: Per the request of the work group(s), most of  the lakes will be placed in the south and east 
sides of the Ona Mine site.  This locates the lakes close to existing highway access, hence reducing the need to 
impact sensitive habits. 
 
IMC makes no commitment to provide future public access to these lands.  However, it can be assumed that these 
areas have potential value for future recreation and development.  Future land owners will act accordingly to 
maintain the land.  During mining and reclamation activities, the land will remain closed to public access to comply 
with safety regulations. 
 
This is primarily a public interest aspect, and has only minor NEB potential. 
 
Standard Process Comparison:  There are no  requirements for creation of lakes, or for locating them based on 
public access areas. 
 
Basis For NEB Determination:  Upon completion and release of the reclamation, it would be appropriate for 
Hardee County to reassess the land use designation in the Hardee Comprehensive Plan.   This would facilitate the 
development of the lands for public access.  Therefore, by incorporating lakes into the overall mine reclamation 
plan, the potential for recreational opportunities is realized. 
 
Proposed Protection Mechanism:  Not applicable. 
 
Timeline/Schedule: Recreational opportunities will  improved at the time the proposed reclamation plan is 
approved.   
Monitoring Plan:  Not applicable. 
 
Site Map:  The location of the proposed lakes are shown on Map I-2. 
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NEB #19 
 
TITLE: Archaeological Survey Upgrade in Mississippi Chemical Tract Area. 
 
Abstract: IMC proposes to conduct an archaeological resurvey areas of high or medium probability to determine 
that all significant sites have been located.  A copy of this and any other applicable survey results will be forwarded 
to the area Historical Society for access by the public. 
 
Total Area/Location: Map D-3 indicates the location of the re-survey. 
 
Project Description:  IMC proposes to resurvey areas currently requested for mining that were included in the 
original 1975 archaeological survey.   To locate any potentially significant sites, the predictive model by SEARCH, 
using test pits on a 50 meter spacing was utilized.  Areas of high or medium probability are being re-surveyed.  If 
archaeological material is encountered, the test pit spacing will be reduced appropriately to determine the site limits.  
 
The original site survey, performed by Milanich, Marrinan & Martinez (report dated December 10, 1975), was 
completed in accordance to the standards applicable at that time.  The Florida Division of Historic Resources issued 
approval of the survey on February 11, 1981 (copy included at the end of Question 24).  The one site considered 
potentially significant was excavated by Piper Archaeology in 1982, and determined to not be significant.  Based on 
this, IMC has fulfilled the required archaeological surveys for this area.  However, members of the EMT are 
concerned that the methods used in the original survey do not meet the current standard, and that the original survey 
may have overlooked some archaeological resources.  Details of these differences are summarized in the status 
report by SEARCH located in Appendix 24A-2.  The primary differences are:   
1. Lack of a systematic layout of testing pits, as compared to today’s standard array at 25 or 50 meter spacing. 
2. Testing pits dug to a depth of 0.5 meters, as compared to today’s standard of 1.0 meter depth. 
3. Materials from the test pits were screened on a ½ inch mesh screen, as compared to the current standard 1/4 

inch screen. 
4. Knowledge of significance sites in the interior part of Florida has been greatly advanced during the interim, 

and the predictive models for site probability has greatly improved. 
 
Based on the work done in phosphate mine areas over the last 20 years, IMC does not expect to locate additional 
significant sites.  The predictive model shows very few high probability areas within the original survey area, as 
compared to the area along Horse Creek that was surveyed by SEARCH in 1999.  SEARCH found many sites, 
although none were considered significant. 
 
Basis For NEB Determination: The current approvals by the Florida Division of Historic Resources grant IMC full 
right to develop the land without additional survey.  The resurvey of this area is strictly voluntary and exceeds 
IMC’s responsibility and requirement to obtain approval to mine the area. 
 
Proposed Land Use designation: Does not apply 
 
Proposed Protection Mechanism: Does not apply 
 
Timeline/Schedule: This work has been done. 
 
Monitoring Plan: Reporting of the survey and any required follow up actions will be provided to the EMT 
Archaeological work group, and/or reported in the annual report (see Introduction in Tab 24). 
 
Site Map:  See Map D-3 
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conservation, water quality, energy
needs, health, economics, historic
properties, safety, food and fiber
production, mineral needs,
considerations of property ownership,
and, in general, the needs and welfare
of the people, and other issues
identified through scoping, public
involvement, and interagency
coordination.

Scoping: Public meetings have been
conducted since mid-1998 under the
Ecosystem Management/Team
Permitting process established in
sections 403.075 and 403.0752, Florida
Statutes. Issues raised by public
participants in the Team Permitting
process will be incorporated into the
scoping process. At this time, there are
no plans for a public scoping meeting.
Alternatives noted above are considered
to be the primary areas of review at this
time, although affected federal, state and
local governments and governmental
agencies, affected Indian tribes and
other interested private organizations
and parties are strongly encouraged to
support additional alternatives for
consideration and otherwise submit
comments on the scope of the DEIS.

Public Involvement: We invite the
participation of affected federal, state
and local agencies, affected Indian
tribes, and other interested private
organizations and parties by submitting
written comments to the information
contact provided in this notice.

Coordination: The proposed action is
being coordinated with the U.S. Fish
and Wildlife (FWS) and the National
Marine Fisheries Service under Section
7 of the Endangered Species Act, with
the FWS under the Fish and Wildlife
Coordination Act, and with the
following State of Florida agencies:
State Historic Preservation Officer, Fish
& Wildlife Conservation Commission,
Department of Environmental
Protection, Bureau of Mine Reclamation.

Other Environmental Review and
Consultation: The proposed action
would involve application (to the State
of Florida) for Water Quality
Certification pursuant to Section 401 of
the Clean Water Act, and certification of
State lands, easements, and rights of
way.

DEIS Preparation: It is estimated that
the DEIS will be available to the public
on or about February 28, 2001.

Dated: August 1, 2000.

John R. Hall,
Chief, Regulatory Division.
[FR Doc. 00–20570 Filed 8–11–00; 8:45 am]

BILLING CODE 3710–AJ–M

DEPARTMENT OF DEFENSE

Department of the Army, Corps of
Engineers

Intent To Prepare a Draft
Environmental Impact Statement
(DEIS) for a Dredge and Fill Permit
Application for the IMC Phosphate
Company’s (IMC) Proposed Ona Mine
Project in Hardee County, Florida

AGENCY: U.S. Army Corps of Engineers,
Department of Defense.
ACTION: Notice of intent.

SUMMARY: Pursuant to section 404 of the
Clean Water Act, the U.S. Army Corps
of Engineers has regulatory authority to
permit the discharge of dredge and fill
material into wetlands and other waters
of the United States. In compliance with
its responsibilities under the National
Environmental Policy Act (NEPA) of
1969, the Jacksonville District, U.S.
Army Corps of Engineers intends to
prepare a DEIS as a result of the dredge
and fill permit application for the IMC
Ona Mine Project.
FOR FURTHER INFORMATION CONTACT:
Ronald H. Silver, (904) 232–2502, West
Permits Branch, Regulatory Division,
P.O. Box 4970, Jacksonville, Florida
32232–0019.
SUPPLEMENTARY INFORMATION: IMC
proposes to construct and operate a
surface mine for the recovery of
phosphate rock from its 20,595-acre
property in western Hardee County near
the rural community of Ona, Florida.
Phosphate rock is the source of the
element phosphorous, which is
essential to life and for which there is
no substitute. Phosphate rock recovered
from the Ona Mine will be shipped to
manufacturers who convert it to
concentrated fertilizers used in high-
yield agriculture.

The project proposed by IMC
envisions that initially, only mining and
reclamation will occur on the Ona
property, with beneficiation and
shipment of the phosphate rock
occurring at the existing IMC’s
beneficiation plant at the Fort Green
Mine in Polk and Hardee Counties. At
a later date, which is as yet
undetermined, a beneficiation plant
consisting of a washer, a flotation plant,
product inventory, a shipping facility,
and miscellaneous support facilities
will be constructed at the proposed
plant site, and the portion of the Ona
Mine’s phosphate reserve which has not
been mined at that time will be
processed at the new plant. There will
be no chemical plant, gypsum stack or
rock dryer at the Ona Mine site.

Over many decades, significant
portions of the Ona Mine property have
been converted to agricultural use,
chiefly as improved pasture. The natural
ecosystems on most of these agricultural
lands have been degraded or improved
for agricultural activities. IMC proposes
to mine these areas and to reclaim them
to an appropriate blend of agricultural
and habitat values. However, there are
also some areas of less disturbance,
which have the significant ecological
value. Of these, IMC proposes not to
mine about 4,900 acres of ecologically
significant area, or approximately 24
percent of the gross acreage of the Ona
Mine property.

IMC intends to use the ‘‘opencast’’
variant of surface mining as its standard
technique for development of the
Southeast Tract, wherein large
electrically-powered excavators
(‘‘draglines’’) first remove and set aside
the soils overlying the ore
(‘‘overburden’’), and then excavate the
phosphate ore (‘‘matrix’’).

The matrix is placed by the dragline
into a shallow depression at the ground
surface, where the matrix is
disaggregated and converted to a slurry
by mixing it with water. The matrix
slurry is transported by electrically
powered pumps through pipelines to
the beneficiation facility, where the
phosphate rock is separated from the
sand and clay with which it is found in
the ore. The sand and clay are returned
to the mine for use in reclamation, again
by pipelines as slurries.

Three distinct methods of reclamation
will be used in creation of the post-
reclamation landscape. These are
known as: (1) The sand fill with
overburden cap method, (2) the shaped
overburden method, and (3) the crustal
development methods for reclamation of
clay settling areas.

Alternatives: Alternatives considered
include no action, mining a portion of
the area only-based on identification of
critical concerns, important natural
resources, and sensitive ecological
areas; in addition, alternatives will take
into consideration: mining method,
matrix transport, matrix processing,
waste sand and clay disposal, process
water sources, water management plan,
reclamation, and wetland preservation.
Various alternatives are available to
satisfy the objectives of each of these
components. Other alternatives that
might be identified under the scoping
process will also be addressed.

Issues: The EIS will consider impacts
on protected species, health,
conservation, economics, aesthetics,
general environmental concerns,
wetlands (and other aquatic resources),
historic properties, fish and wildlife
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values, flood hazards, floodplain values,
land use, navigation, recreation, water
supply and conservation, water quality,
energy needs, safety, food and fiber
production, mineral needs,
considerations of property ownership,
and, in general, the needs and welfare
of the people, and other issues
identified through scoping, public
involvement and interagency
coordination.

Scoping: Public meetings have been
conducted since early 1998 as part of
the Ecosystem Management Permitting
System as provided in Chapter 403.075,
Florida Statutes. The process was
facilitated by the Conflict Resolution
Consortium of Florida State University
and implemented by the Ecosystem
Management Team made up of
representatives of permitting entities,
and by the Public Work Group
composed of representatives of non-
permitting government agencies,
conservation and public interest groups,
and unaffiliated interested parties. The
issues raised by public participants at
these meetings will be incorporated into
the scoping process. At this time, there
are no plans for a public scoping
meeting. However, all parties are invited
to participate in the scoping process by
identifying concerns, issues, studies
needed, alternatives, procedures, and
other matters related to the scoping
process and forwarding them to the
information contact provided in this
notice.

Public Involvement: We invite the
participation of affected federal, state
and local agencies, affected Indian
tribes, and other interested private
organizations and parties by submitting
written comments to the information
contact provided in this notice.

Coordination: The proposed action is
being coordinated with the U.S. Fish
and Wildlife (FWS) and the National
Marine Fisheries Services under Section
7 of the Endangered Species Act, with
the FWS under the Fish and Wildlife
Coordination Act, and with the
following State of Florida agencies:
State Historic Preservation Officer, Fish
& Wildlife Conservation Commission,
Department of Environmental
Protection, Bureau of Mine Reclamation.

Other Environmental Review and
Consultation: The proposed action
would involve application (to the State
of Florida) for Water Quality
Certification pursuant to Section 401 of
the Clean Water Act, and certification of
State lands, easements, and rights of
way.

DEIS Preparation: It is estimated that
the DEIS will be available to the public
on or about January 31, 2001.

Dated: August 1, 2000.
John R. Hall,
Chief, Regulatory Division.
[FR Doc. 00–20571 Filed 8–11–00; 8:45 am]
BILLING CODE 3710–AJ–M

DEPARTMENT OF EDUCATION

Privacy Act of 1974; Computer
Matching Program

AGENCY: Department of Education.
ACTION: Notice of computer matching
between the U.S. Department of
Education and the U.S. Postal Service.

SUMMARY: Pursuant to the Computer
Matching and Privacy Protection Act of
1988 and the Office of Management and
Budget (OMB) Guidelines on the
Conduct of Matching Programs, a notice
is hereby given of the computer
matching program between the U.S.
Department of Education (ED) and the
U.S. Postal Service (USPS). The
following notice represents the approval
of a new computer matching agreement
by the ED and USPS Data Integrity
Boards to implement the matching
program on the effective date as
indicated in paragraph E of this notice.

In accordance with the Privacy Act of
1974, as amended by the Computer
Matching and Privacy Protection Act of
1988, the Office of Management and
Budget (OMB) Final Guidelines on the
Conduct of Matching Programs (see 54
FR 25818, June 19, 1989), and OMB
Circular A–130, the following
information is provided:

A. Participating Agencies

The USPS is the recipient agency and
will perform the computer match with
debtor records provided by ED, the
source agency in this matching program.

B. Purposes of the Matching Program

This matching program will compare
USPS payroll and ED delinquent debtor
files for the purposes of identifying
postal employees who may owe
delinquent debts to the federal
government under programs
administered by the ED. The pay of an
employee identified and verified as a
delinquent debtor may be offset under
the provisions of the Debt Collection
Act of 1982 (Pub. L. 97–365) when
voluntary payment is not made.

C. Legal Authorities Authorizing
Operation of the Match

This matching program will be
undertaken under the authority of the
Debt Collection Act of 1982 (Pub. L. 97–
365) which authorizes federal agencies
to offset a federal employee’s salary as

a means of satisfying delinquent debts
owed to the United States.

D. Categories of Individuals Involved
and Identification of Records Used

The following systems of records,
maintained by the participant agencies
under the Privacy Act of 1974 (5 U.S.C.
552a), as amended by the Computer
Matching and Privacy Protection Act of
1988 (Pub. L. 100–503), will be used to
disclose records for this matching
program:

1. USPS’ ‘‘Finance Records—Payroll
System, USPS 050–020,’’ containing
records for approximately 800,000
employees. (Disclosure will be made
pursuant to routine use No. 24 of USPS
050–020, which last appeared in the
Federal Register on December 4, 1992
(57 FR 57515).)

2. ED’s ‘‘Title IV Program Files’’ (18–
11–05), containing debt records for
approximately 3,000,000 borrowers. (A
notice of this system was last published
in the Federal Register on June 4, 1999
(64 FR 30106).)

E. Beginning and Ending Dates of the
Matching Program

The matching program will become
effective 40 days after a copy of the
agreement, as approved by the Data
Integrity Board of each agency, is sent
to Congress and the Office of
Management and Budget, or 30 days
after publication of this notice in the
Federal Register, whichever date is
later. The matching program will
continue for 18 months after the
effective date. The agreement may be
extended for one additional year beyond
that period, if within 90 days prior to
the actual expiration date of the
matching agreement, the Data Integrity
Boards of both the USPS and ED find
that the computer matching program
will be conducted without change and
each party certifies that the matching
program has been conducted in
compliance with the matching
agreement.

F. Address for Receipt of Comments
and Inquiries

If you wish to comment on this
matching program or obtain additional
information about the program
including a copy of the computer
matching agreement between ED and
USPS, contact John R. Adams, U.S.
Department of Education, 400 Maryland
Avenue, SW., room 5114 ROB–3,
Washington, DC 20202–5320.
Telephone: (202) 205–5311. If you use a
telecommunications device for the deaf
(TDD), you may call the Federal
Information Relay Service (FIRS) at 1–
800–877–8339.
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Appendix H

List of Individuals and Organizations Receiving the Draft EIS (October 2002)

COMMENTERS 

LAST FIRST AGENCY ADDRESS PHONE/EMAIL ADDRESS

1 Alderson Edna -

2 Banister Beverly EPA, Region 4, Water Management Division 

3 Mueller Heinz EPA, Region 4, Office of Environmental Assessment 404-562-9407

4 Cox Bill EPA, Region 4, Wetlands Section

5 Berghoef Gerard Grove City Civic Association gaberghoef@yahoo.com

6 *Cook Perry Lemon Bay Conservancy, Inc. for Fed-Ex use, 941-492-4346

*Bossman Brenda office ph: 941-475-9021

7 Brandt Gary D. Rotonda West Association, Inc. 941-697-6788

8 Briggs Doris J. City of North Port, City Clerk 941-426-8484

9 Brown Sandra H. Glades County Board of County Commissioners (BCC) 863-946-0949

10 *Burr David Y.

*Cummings Adam 941-656-7720

11 Cantrell Richard Charlotte Harbor National Estuary Program 941-995-1777

12 Carey Rachelle M. -

13 Coy Dr. Willard A. West Charlotte County Civic Assoc, Inc. -

14 De Hayes Gerald F. 941-466-7437

15 DeLucia Bernadette 941-697-0475

16 DeLucia Paula -

17 Dick Sarah & Richard 941-766-0112

18 Elliott Nancy -

19 Flisik Arlene Manatee County Audubon Society 941-746-1991

20 Gee W. Philip bgmlepg@sunline.net

21 Greeley Richard  863-494-1457

22 Hawkinson Ellen 941-426-0123

23 Horton Mac V. Charlotte County BCC 941-743-1300

24 Hull Victor Sarasota Herald-Tribune c/o News Room 941-957-5171

25 *Keller Clarke V.

*Ayech Becky

*address package to Keller and Ayech (send only 1 copy of draft document)

Peace River Audubon Society 35380 Washington Loop Rd, Punta Gorda, FL 33982 941-505-2300

5053 Janus Avenue, North Port, FL 34286

1490 NW Magnolia Terrace, Arcadia, FL 34266-3652

23033 Westchester Blvd, Port Charlotte, FL 33980

134 Colonial Street S.E., Port Charlotte, FL 33952

13622 Allamanda Circle, Port Charlotte, FL 33981

230 SW Clark Street, Apt C104, Issaquah, WA 98027

23053 Westchester Blvd, Apt G402, Port Charlotte, FL 33980

24367 Buccaneer Blvd, Punta Gorda, FL 33955

4106 24th Avenue West, Brandenton, FL 34205

801 S. Tamiami Trail, Sarasota, FL 34236

18500 Murdock Circle, Port Charlotte, FL 33948-1094

5650 North Port Blvd, North Port, FL 34287-3103

599 Avenue J, Moore Haven, FL 33471

*address package to Cook & Bossman (send only 1 copy of draft document)

23053 Westchester Blvd, Apt G304, Punta Gorda, FL 33980-8478

Send Priority Mail: P.O. Box 5201, Grove City, FL 34224

For Fed-Ex use, 5048 Bella Terra Drive, Venice, FL 34293

3754 Cape Haze Drive, Rotonda West, FL 33947

Sam Nunn Atlanta Federal Center, 61 Forsyth Street, SW, Atlanta, GA 30303-
3104

Office Address: P.O. Box 508, Englewood, FL 34295-0508

1990 Illinois Avenue, Englewood, FL 34224

4980 Bayline Drive, 4th Floor, North Ft. Meyers, FL 33917

4980 Bayline Drive, North Ft. Meyers, FL 33917-3909Southwest Florida Regional Planning Council

628 W. Olympia Avenue, Punta Gorda, FL 33950

*address package to Burr and Cummings (send only 1 copy of draft document)
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List of Individuals and Organizations Receiving the Draft EIS (October 2002)

LAST FIRST AGENCY ADDRESS PHONE/EMAIL ADDRESS

26 Kerslager George 941-575-8349

27 Kiskaddon Robert M. 941-639-2292

28 Knight Doug Hardee County Mining Coordinator c/o Hardee County BCC 863-773-0136

29 Lehman Patrick J. Peace River/Manasota Regional Water Supply Authority 941-316-1776

30 Lueptow Lloyd 941-505-0351

31 McClash Joe Manatee County BCC 941-745-3790

32 Meredith Harry & Marcia 941-255-0659

33 Miller Dan U.S. Congress, 13th district 202-225-5015

34 Moncrief Aliki Earthjustice Legal Defense Fund 850-681-0031

35 Moore Marie P. -

36 Moore Mr. & Mrs. E.W. -

37 Morch Mr. & Mrs. John johnmorch@peoplepc.com

38 Pederson Robert  Manatee County Planning Department 941-749-3070

39 Pfeiffer George 941-484-4749

40 Pilon Raymond Sarasota County BCC 941-951-5397

41 Powers Frank M. 863-494-1679

42 *Rains Gloria

*Compton Glenn 941-722-7413

43 Romero Dr. Sandi & Dale -

44 Ross Rona 941-954-6050

45 Ross Don 941-740-2911

46 Sawyer Susan & Jack 941-575-9807

47 Scott Olivia -

48 Seeley C. Native Plant Society/C.L.E.A.N. -

49 Smith Janet -

50 Sommer Howard & Sarah -

51 Sowers Frances C. 941-575-5929

52 Spencer Donna H. Town Hall, Longboat Key 941-316-1999

53 Staber Edward & Kathryn -

54 Stallings Emmett Save the Manatee Club 941-992-7832

1322 San Mateo Drive, Punta Gorda, FL 33950

23053 Westchester Blvd, Apt R311, Pt. Charlotte, FL 33980-8430

House of Rep., 102 Cannon House Office Building, Washington, D.C. 20515-0913

28498 Silver Palm Drive, Punta Gorda, FL 33982

2308 Deborah Drive, Punta Gorda, FL 33950

1645 Barber Road, Suite A, Sarasota, FL 34240

Courthouse Annex, Room A204, 412 West Orange St, Wauchula, FL 33873

708 Macedonia Drive, Punta Gorda, FL 33950

1112 Manatee Avenue, Suite 903, Bradenton, FL 34205

1112 Manatee Avenue, 4th Floor, Bradenton, FL 34205

23053 Westchester Blvd, Apt L402, Port Charlotte, FL 33980-8475

111 S. Martin Luther King, Jr. Blvd, Tallahassee, FL 32301

*address package to Rains and Compton (send only 1 copy of draft document)

1077 NW Eucalyptus Avenue, Arcadia, FL 34266

8310 Manasota Key Road, Englewood, FL 34223

Manasota 88 5314 Bay State Road, Palmetto, FL 34221

9835 Delaware Street, Bonita Springs, FL 34135

2309 Breman Court, Punta Gorda, FL 33983

501 Bay Isles Road, Longboat Key, FL 34228-3196

350 Sorrento Court, Punta Gorda, FL 33950

26073 Anceida Drive, Punta Gorda, FL 33983

1312 Corktree Circle, Port Charlotte, FL 33952

1709 Pelican Cove Road, GL 446, Sarasota, FL 34231

1660 Ringling Blvd, Sarasota, FL 34236

620 Francine Lane, Venice, FL 34292

402 Madrid Blvd, Punta Gorda, FL 33950

4673 NW Royal Palm Drive, Arcadia, FL 34266

330 Pineapple Avenue South, Suite 110, Sarasota, FL 34236

2579 Toledo Blade Blvd, North Port, FL 34286
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List of Individuals and Organizations Receiving the Draft EIS (October 2002)

LAST FIRST AGENCY ADDRESS PHONE/EMAIL ADDRESS

55 Strahl Stuart Audubon of Florida, Everglades Conservation Office 305-371-6399

56 *Tarika Virginia

*Slocum Jean

57 Weller Jeff U.S. Fish & Wildlife Service, South Florida Office 772-562-3909 ext. 237

58 Wiley Marie & Paul panagram@home.com

59 Zeman Ron & Viki -

60 Thompson Mark
National Marine Fisheries Service, Habitat Conservation 
Division 850-234-5061 

61 Bullock Karl Golder Associates Inc.
352-336-5600

62 Pandorf Warren
727-793-0020

LIBRARY 

63 Hardee County Public Library ATTN: Diane Hunt, Director 863-773-6438

64 Manatee County Central Library ATTN: John Vanberkel 941-748-5555

65 Selby Public Library ATTN: Susan Mason, Reference Dept 941-316-1181

66 DeSoto County Library ATTN: Reference Department 863-993-1181

67 ATTN: Mary Ellen Fuller 941-743-1461

68 Brandon Regional Library ATTN: Virginia Zurflieh 813-744-5630

69 Fort Meade Public Library ATTN: Kay Jackson 863-285-8287

70 ATTN: Reference Department 239-479-4635

71 Sebring Library ATTN: Reference Department 863-402-6716

ADDITIONAL RECIPIENTS 

(Send 6 copies) (Send 1 copy) (Send 10 copies)
Ron Silver Charles A. Schnepel Ted Smith
U.S. Army Corps of Engineers U.S. Army Corps of Engineers IMC Phosphates Company
Regulatory Division MacDill Air Force Base 5000 Old Highway 37 South
CESAJ-RD-W 1066 Blackbird Street Mulberry, Florida 33860
400 West Bay Street Building 1066 Ph: 813-634-3922, ext. 3615
Room 201 Tampa, Florida 33608
Jacksonville, Florida 32202 Ph: 813-840-2908, ext. 231
Ph: 904-232-2502

941-921-9778

*address package to Tarika and Slocum (send only 1 copy of draft document)

League of Women Voters of Sarasota County, Inc. 3575 Webber Street, #105, Sarasota, FL 34239-4930

125 North Hillsborough Avenue, Arcadia, FL 34266

469 Santa Julian Court, Punta Gorda, FL 33983

444 Brickell Avenue, Suite 850, Miami, FL 33131

1339  20th Street, Vero Beach, Florida 32960

3500 Delwood Beach Road, Panama City, FL 32408

315 North 6th Avenue, Suite 114, Wauchula, FL 33873

1301 Barcarrota Blvd, Brandenton, FL 34205

23053 Westchester Blvd, Apt R102, Port Charlotte, FL 33980

319 W. Center Avenue, Sebring, FL 33870

6241 NW 23rd Street, Suite 500, Gainesville, FL 32653

2951 Chancery Lane, Clearwater, FL 33759

Fort Meyers-Lee County Public 
Library

Charlotte Glades Library System - 
Charlotte County

619 Vonderburg Drive, Brandon, FL 33511

75 East Broadway, Fort Meade, FL 33841

2050 Central Avenue, Fort Meyers, FL 33901

18400 Murdock Circle, Port Charlotte, FL 33948

1331 First Street, Sarastoa, FL 34238
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